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REFERENCE  NOTE 


The  activities  described  in  this  report  were  partially  carried  out  when  this  Ministry  was  the 
Ministry  of  the  Environment  (MOE).  In  February  1993,  the  MOE  was  merged  with  the 
Ministry  of  Energy  to  form  the  new  Ministry  of  Environment  and  Energy  (MOEE). 
Notations  in  this  report  of  MOE  refer  to  activities  prior  to  February  1993.  When  MOEE 
is  used,  it  refers  to  events  or  activities  after  February  1993. 


PREFACE 


The  Water  Plant  Optimization  Study  (WPOS)  was  completed  in  the  early  1990s. 
The  purpose  of  the  WPOS  was  to  document  and  review  the  conditions  at  each  of  the 
water  supply  facilities  being  studied  and  to  determine  an  optimum  treatment  strategy,  with 
emphasis  on  disinfection  and  particulate  removal  processes.  The  impetus  for  the  study 
was  the  increasing  public  concern  over  contaminants  and  the  resulting  demand  for 
installation  of  exotic  water  treatment  technologies.  Optimization  of  existing  conventional 
facilities  was  considered  to  be  the  most  proactive  and  cost-effective  way  of  dealing  with 
contaminants  to  ensure  that  drinking  water  guidelines  and  objectives  were  met. 

The  study  involved  44  water  supplies  in  Ontario  which  were  selected  to  cover  a 
large  percentage  of  the  population  and  to  provide  wide  geographic  coverage.  A  number 
of  small  systems  were  intentionally  included  in  the  study  to  gain  insights  into  their  unique 
problems.  A  plant  consultant  (working  closely  with  MOE,  the  utility's  management  and 
operations  staff,  and  a  coordinating  consultant)  conducted  each  individual  plant  study  in 
accordance  with  a  terms  of  reference  written  by  MOE.  Reports  were  written  for  each  of 
the  44  supplies,  and  contained  short-term  and  long-term  recommendations  for  physical 
improvements  and  operational  changes  leading  to  improved  performance. 

This  publication  contains  summaries  of  each  of  the  44  studies.  They  are  listed 
alphabetically  in  six  sections  corresponding  to  the  six  MOEE  regions,  as  follows: 

Southwestern:  Amherstburg,  Belle  River,  Dresden,  Union  WSS  (Leamington),  Lake 

Huron  WSS  (London),  Mitchell's  Bay,  Elgin  WSS  (St.  Thomas), 
Lambton  WSS  (Sarnia),  Stoney  Point,  Tilbury,  Wallaceburg,  Walpole 
Island,  Windsor. 

West  Central:  Brantford,  Fort  Erie,  Grimsby,  Hamilton,  Kitchener,  Niagara  Falls,  Port 

Dover,  St.  Catharines. 

Central:  Burlington,  Oshawa,  South  Peel  WSS  (Lakeview  WTP),  Stouffville, 

Metro  Toronto  (R.L  Clark  WTP,  Easterly  WTP,  R.C.  Harris  WTP). 

Eastern:  Belleville,  Cornwall,  Deseronto,  Kingston,  Odessa,  Ottawa  (Britannia 

WTP,  Lemieux  Island  WTP),  Peterborough. 

Mid-Ontario:  North  Bay,  Sudbury  (David  Street  WTP,  Wanapitei  WTP). 

Northern:  Sault  Ste.  Marie  (WTP,  Well  Supply),  Thunder  Bay  (Bare  Point  WTP, 

Loch  Lomond  WTP),  Timmins 

General  plant  data  and  information  is  presented  in  each  summary,  along  with  lists 
of  unit  processes,  treatment  chemicals,  and  general  operating  procedures.  A  profile  of 
raw  and  treated  water  turbidity  is  shown,  and  consultant's  recommendations  are  listed. 
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AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 
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MOE  PROJECT  NUMBER: 

7-2031 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source:         Detroit  River 


Location:       Imnnediateiy  north  of  the  Town  of  Amherstburg 


Population  Served:       16,038 


Communities  Served: 

•  Town  of  Amherstburg 

•  Townships  of  Anderdon,  Maiden  and  Colchester  North 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


18.2 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


4.4  -  12.1  (1984-86  Range);  7.45  (1986  Avg.) 
4.0  -  11.6  (1984-86  Range);  6.93  (1986  Avg.) 


Plant  History: 

•         The  plant  was  built  in  1972. 


AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Coagulation 

Taste  and  Odour  Control 

Flocculation  and  Sedimentation  (upflow  clarifier) 

Pre-chlorination 

Filtration 

Post-chlorination 

Fluoridation 

Waste  Treatment: 

•  Screenings,  sludges  and  backwash  wastes  are  discharged  to  the  Detroit 
River. 

Chemicals  Used: 

•  Taste  and  Odour  Control    -  Powdered  Activated  Carbon 

•  Coagulation  -  Liquid  Alum 

•  Coagulant  Aid  -  Alchem  86070  Non-Ionic  Polymer 

•  Pre-chlorination  -  Chlorine  Gas 

•  Filter  Aid  -  Alchem  8184  Non-Ionic  Polymer 

•  Post-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Hydrofluosilicic  Acid 

Plant  Operation: 

•  The  plant  is  designed  for  automatic  control  but  is  mainly  operated  manually. 
Due  to  low  demand,  the  plant  always  operates  at  the  same  rate. 

•  High-lift  pump  start/stop  is  automatically  controlled  by  the  level  in  the 
elevated  storage  tank. 

•  The  operator  selects  the  number  of  filters  in  operation  and  adjusts  filter 
effluent  valves. 


AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 


Low  lift  pump  flow  is  controlled  by  a  butterfly  valve  which  is  automatically 
regulated  to  maintain  a  pre-set  level  in  the  filters. 
Clarifier  level  is  self-regulated  by  an  effluent  weir. 
All  chemical  addition  is  manually  controlled. 


AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 


Water  Qualitv- 

1 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

31  -  246 

0.02  -  2.90 

0.18 

•    Colour  (TCU) 

<1  -39 

<1  -7.0 

<1.0 

•   Temperature  (°C) 

1  -25 

1  -25 

10.5 

•    Alkalinity  (mg/L  as  CaCOa) 

82.8  -  89 

74.6 

•    Hardness  (mg/L  as  CaCOj) 

102-  117 

118 

•    pH 

7.7  -  8.2 

6.7  -  8.6 

7.06 

•    Aluminum  (mg/L) 

0.062-14.0 

0.004  -  15.0 

0.044 

•    Total  Chlorine  Residual  (mg/L) 

0.40-  1.3 

0.86 

♦   Bacteria: 

•    Fecal  Coliform  (cts/IOOmL) 

0  -  >500 

0 

0 

•    Total  Coliform  (cts/100mL) 

0  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

■ 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 


Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Primary  and  secondary  flow  elements  should  be  calibrated  and  refurbished  if 
necessary  and  the  changes  documented. 

•  Install  continuous  flow-through  turbidimeters  to  monitor  raw  water,  clarifier  effluent, 
individual  filter  effluents  and  plant  effluent. 

•  Install  calibration  chambers  on  chemical  feed  pumps. 

•  The  outdoor  clarifier  should  be  covered  to  reduce  the  effects  of  wind  and  icing. 

•  The  means  should  be  provided  to  separately  measure  the  amount  of  chlorine  used 
for  pre  and  post-chlorination. 

Studies: 

•  Evaluate  varying  the  coagulant  and  coagulant  aid  dosages  in  regards  to  particulate 
removal. 

•  Evaluate  pacing  the  coagulant  aid  and  filter  aid  feed  rates  to  changes  in  flowrate 
and  turbidity  in  regards  to  particulate  removal. 

•  Carry  out  an  aluminium  and  pH  monitoring  program  to  determine  if  pH  correction 
of  raw  water  is  warranted. 

•  Determine  if  installation  of  a  streaming  current  meter  is  warranted. 

•  Evaluate  the  effectiveness  on  particulate  removal  of  1)  filter  to  waste  mode  of 
operation,  2)  filter  to  waste  mode  of  operation  with  polymer  added  to  backwash 
water  and  3)  varying  backwash  flows  and  duration. 

•  Conduct  a  study  to  determine  why  the  plant  experiences  very  low  raw  turbidities 
in  October. 

Operational  and  Other  Recommendations: 

•  Changes  to  filtration  rates  should  be  made  gradually. 

•  Initiation  of  filter  backwash  should  be  based  on  filter  effluent  turbidity. 

•  All  available  filters  should  be  put  in  service  when  clarifier  effluent  turbidity  is  high. 


AMHERSTBURG  AREA  WATER  SUPPLY  SYSTEM 


The  filter  run  time,  cumulative  volume  filtered  per  filter,  raw  water  turbidity,  filter 

influent  turbidity,  filter  effluent  turbidity  and  plant  effluent  turbidity  should  be 

recorded  hourly. 

The  use  of  electronic  spreadsheets  should  be  expanded  within  the  plant. 

Reinstate  present  maintenance  program  and  annual  inspection  and  disinfection  of 

filters. 

Inspect  pump  wells  and  reservoir  to  address  suspected  leakage  problems. 

Chemical  application  throughout  the  plant  should  be  based  on  dosages  rather  than 

on  the  amount  of  chemical  used  per  24  hours. 

Total  chlorine  residuals  should  be  measured  and  recorded  routinely  throughout  the 

plant. 


BELLE  RIVER  WATER  TREATMENT  PLAm 
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MOE  PROJECT  NUMBER: 

7-2030 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Town  of  Belle  River 

Source: 


Lake  St.  Clair 


Location:       In  the  Town  of  Belle  River  on  the  south  shore  of  Lake  St.  Clair. 
Population  Served:       11,370 

Communities  Served: 

•  Town  of  Belle  River 

•  Parts  of  Townships  of  Maidstone  and  Rochester 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


18.2 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


3.75  -  15.58  (1984-86  Range);  6.16  (1986  Avg.) 
3.72  -  13.67  (1984-86  Range);  5.77  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1926  (pressure  filter  system). 
A  new  plant  was  built  in  1945  that  included  flash  mixing,  coagulation, 
flocculation,  sedimentation  and  sand  filtration,  with  an  addition  in  1964. 
Major  renovations  were  made  in  1974  with  the  addition  of  an  upflow  clarifier 
and  filter  upgrading. 


BELLE  RIVER  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Coagulation 

•  Flocculation  and  Sedimentation  (upflow  clarifier) 

•  Pre-chlorination 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Sludge  and  backwash  wastes  are  discharged  to  Lake  St.  Clair. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Coagulant  Aid  -  Sodium  Silicate 

•  Sodium  Silicate  Activation  -  Sodium  Bicarbonate 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  operator  estimates  the  daily  demand,  then  selects  the  number  of  filters 
in  operation  and  adjusts  filter  effluent  valves  to  give  the  desired  flow  rates. 

•  A  variable-speed  low  lift  pump  is  automatically  controlled  to  maintain  a 
constant  level  in  the  filters. 

•  The  reservoir  level  controls  the  filter  effluent  valves.  If  the  reservoir  is  full, 
the  valves  shut  which  raises  the  level  in  the  filters  and  turns  off  the  low  lift 
pump(s).  When  the  reservoir  is  low,  the  filter  effluent  valves  open. 

•  High  lift  pump  start/stop  is  automatically  controlled  by  the  water  level  in  the 
elevated  tank. 

•  Chemical  dosages  are  set  manually  and  feed  rates  paced  to  plant  flowrate. 


BELLE  RIVER  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                     | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.1  -  650 

0.01  -  1.15 

0.13 

•    Colour  (TCU) 

. 

•    Temperature  (°C) 

0-25 

0-25 

11 

•    Alkalinity  (mg/L  as  CaCOa) 

•    Hardness  (mg/L  as  CaCOa) 

•    pH 

7.00  -  8.20 

6.50  -  7.90 

6.92 

•    Aluminum  (mg/L) 

- 

- 

•    Free  Chlorine  Residual  (mg/L) 

. 

0.4-1.2 

0.71 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -  >500 

0-  <10 

0 

•    Total  Coliform  (cts/100  mL) 

1  -  >5000 

0-  <100 

0 

■ 
•    Standard  Plate  Count  (cts/mL) 

. 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

•    One  exceedance  in  fecal  coliform 

♦   Parameters  Related  to  Aesthetic  Ouality: 

•    None 

♦   Other: 

•    None 

BELLE  RIVER  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


BELLE  RIVEB  WATER  TREATMENT  PLANT 


5- 


RECOMMENDATIONS: 


Physical  Improvements: 

Install  a  continuous  flow-through  turbidimeter  to  monitor  clarifier  effluent  turbidity 

and  connect  the  output  signal  to  an  alarm  system. 

Install  continuous  flow-through  turbidimeters  for  raw  water,  individual  filter  effluent 

and  plant  effluent. 

Feed  continuous  streams  of  raw  water,  clarifier  effluent  and  combined  filter  effluent 

to  display  jars  in  the  lab/office  area  to  facilitate  obtaining  test  samples. 

Increase  flow  velocity  in  plant  effluent  sample  line. 

All  flowmeters  should  be  recalibrated,  refurbished  if  necessary  and  the  changes 

documented. 

Repair  the  treated  water  flow  totalizer  on  the  main  control  panel. 

Replace  the  deteriorated  screen  in  the  screen  well  for  Intake  No.  1. 

Install  calibration  chambers  on  all  chemical  feed  pumps. 

Install  a  flow  measuring  device  on  the  backwash  water  supply. 

The  capacity  of  the  stand-by  chlorinator  should  be  increased  to  match  the 

capacity  of  the  pre  and  post-chlorinators. 

Provide  means  to  separately  measure  the  amounts  of  chlorine  used  for  pre  and 

post-chlorination  . 

Provide  the  means  to  more  evenly  distribute  the  pre-chlorine  to  the  filters. 

Replace  the  chlorine  residual  analyzer  with  an  instrument  of  greater  sensitivity  and 

precision. 

Studies: 

•  Conduct  a  study  to  determine  possible  remedial  actions  under  frazil  ice  conditions. 

•  Determine  if  residual  aluminum  can  be  used  as  an  operational  parameter. 

•  Determine  whether  or  not  a  streaming  current  meter  would  be  beneficial  for 
coagulant  dosage  control. 

•  Determine  if  the  use  of  a  sludge  level  detector  will  lead  to  a  better  understanding 
of  clarifier  operation. 


BELLE  RIVER  WATER  TREATMENT  PLANT 
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•  Study  methods  of  improving  clarifier  performance  under  high  turbidity  conditions. 

•  Conduct  a  filter  media  inspection  and  sieve  analysis  annually. 

Operational  and  Other  Recommendations: 

•  The  plant  should  be  run  on  a  steady-state  basis  to  prevent  process  upset. 

•  Record  keeping  should  be  incorporated  into  a  PC-based  spreadsheet  system. 

•  When  staff  are  replaced,  preference  should  be  given  to  someone  with  electrical 
experience. 

•  Develop  a  sampling  program  to  facilitate  compliance  v\/ith  the  Ontario  Drinking 
Water  Objectives. 

•  The  Belle  River  Plant  should  be  included  in  Drinking  Water  Surveillance  Program 
(DWSP). 

•  Calibrate  the  filter  headless  recorder  regularly. 


DRESDEN  WATER  TREATMEtfT  PLANT 
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MOE  PROJECT  NUMBER: 

7-2048 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Owned  by  the  Town  of  Dresden 
Operated  by  MOE 

Source:         Sydenham  River 

Location:       On  the  south  shore  of  the  Sydenham  River  in  the  Town  of  Dresden. 

Population  Served:       2,570 

Communities  Served: 

•  Town  of  Dresden  and  a  number  of  farms  and  some  industries. 

•  Nabisco  Brands  Ltd./National  Hardware/W.G.  Diecasting/Kardinal  Coatings. 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


3.0 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


not  measured 

0.87  -  4.75   (1987-89  Range);  3.07  (1988  Avg.) 


Plant  History: 


Original  plant  completed  in  1957  as  a  lime-soda  softening  plant  to  treat  a 

well  supply. 

Settling  tubes  were  added  to  the  clarifiers  in  1967  to  increase  capacity  and 

improve  sedimentation. 

The  well  supply  was  discontinued  in  1976.    By  the  addition  of  filters,  the 

plant  was  converted  to  a  surface  water  supply  using  the  Sydenham  River. 

A  water  storage  tank  was  added  in  1986. 


DRESDEN  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Taste  and  Odour  Control/Organic  Chemical  Adsorption 

Coagulation 

Flocculation  and  Sedimentation  (upflow  clarifier) 

Filtration 

Chlorination 

Waste  Treatment: 

•  Clarifier  sludge  and  filter  backwash  water  are  discharged  to  a  sanitary 
sewer. 

Chemicals  Used: 

•  Taste  and  Odour  Control    -  Potassium     Permanganate,     Powdered 

Activated  Carbon 

•  Coagulation  -  Powdered  Alum 

•  Coagulation  Aid  -  Sodium  Silicate 

•  Sodium  Silicate  Activation  -  Sodium  Bicarbonate 

•  Sedimentation  Aid  -  Lime  (used  in  winter  as  a  weighting  agent) 

•  Chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  High-lift  pump  operation  is  governed  by  the  water  storage  tank  level. 

•  Raw  water  pumping  is  controlled  by  the  water  level  in  clearwell. 

•  A  butterfly  valve  in  the  common  filter  effluent  line  controls  the  filter  rate  by 
maintaining  a  constant  level  In  the  filter  influent  channel. 

•  Chemical  addition  is  totally  manual. 


DRESDEN  WATER  TREATMENT  PLANT 


Water  Quality: 

1 

Raw  Water 

Treated  Water                       | 

1987-89 

1987-89 

1987  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FPU) 

6-732 

0.08  -  9.60 

0.30 

•    Colour  CTCU) 

0.5-210 

0.2  -  70 

4.8 

•   Temperature  (°C) 

0.5  -  35 

0.5  -  35 

12.6 

•    Alkalinity  (mg/L  as  CaCOj) 

130-466 

- 

- 

•    Hardness  (mg/L  as  CaCOj) 

190-632 

- 

- 

•    pH 

6.7  -  8.7 

6.7  -  8.4 

- 

•    Aluminum  (mg/L) 

- 

•    Total  Chlorine  Residual  (mg/L) 

0.30  -  2.00 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0  -  >500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity 

•    Rare  exceedances  in  total  colifoinis 

♦   Parameters  Related  to  Aesthetic  Quality: 

•     Frequent  exceedances  in  colour 

♦   Other: 

•    None 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Upgrade  all  electrical  equipment  and  wiring  in  the  PAC  room  to  "explosion-proof" 
status. 

•  Provide  a  dust  collection  system  and  proper  ventilation  in  the  PAC  room. 

•  Remove  the  existing  dry  alum  feeder.  Install  a  liquid  alum  feed  system  at  the  low- 
lift  pumping  station  with  alum  addition  to  the  pump  discharge  line. 

•  Move  the  location  of  the  activated  silica  addition  point  to  the  current  alum  addition 
point. 

•  Replace  worn  out  settling  tubes  in  the  solids  contact  clarifier. 

•  Provide  a  back-up  pump  for  the  clarifier  effluent  pump. 

•  The  drain  in  the  low  lift  pump  station  should  be  rodded.  Verification  is  required  as 
to  whether  this  drain  empties  into  the  low  lift  pump  well.  The  drain  should  be 
connected  to  the  sanitary  sewer. 

•  All  mercury-filled  floats  and  switches  should  be  removed  and  replaced  with 
equipment  more  suitable  for  a  WTP. 

•  Provide  emergency  filter  backwash  piping  from  water  storage  tank. 

•  Install  an  air  release  valve  in  backwash  pump  discharge  pipe  to  exhaust  air  in 
pump  column. 

•  Install  gauges  to  monitor  headloss  in  the  filters. 

•  Install  raw,  treated  and  backwash  water  flowmeters. 

•  Install  a  chlorine  residual  analyzer  with  recorder  and  high  and  low  chlorine  residual 
alarm. 

•  Install  a  remote  chlorine  detector  outside  the  chlorine  room. 

Studies: 

•  Conduct  tests  to  determine  the  optimum  speed  of  the  flocculator  drive  of  the 
upflow  clarifier. 
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Operational  and  Other  Recommendations: 

•  A  better  ventilation  system  is  required  in  the  low  lift  pump  station. 

•  Discontinue  use  of  lime. 

•  Existing  filter  surface  wash  water  taken  from  the  backwash  header  does  not 
provide  sufficient  pressure  for  surface  cleaning.  Take  surface  washwater  from  the 
plant  service  water  line. 

•  To  improve  plant  operation,  an  operating  manual  should  be  prepared. 

•  Filtering  to  waste  should  be  practised. 

•  Consider  using  a  secondary  clarifier  as  a  granular  activated  carbon  contactor. 
Thus,  PAC  use  could  be  discontinued. 
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MOE  PROJECT  NUMBER: 

7-2025 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source:         Lake  Erie 

Location:       Midway  between  the  Towns  of  Kingsville  and  Leamington 

Population  Served:       40,640 

Communities  Served: 

•  Towns  of  Leamington,  Kingsville  and  Essex 

•  Townships  of  Gosfield  South,  Gosfield  North,  Rochester,  Maidstone  and 
Mersea 

Plant  Capacity  (ML/Day): 

•  Rated  -  68.2 

•  Design 

Plant  Flow  (ML/Day): 

•  Raw  Water  -  9.3  -  68.3  (1984-86  Range);  28.5  (1986  Avg.) 

•  Treated  Water  -  15.6  -  67.1  (1984-86  Range);  30.3  (1986  Avg.) 

Plant  History: 

•  The  plant  was  constructed  in  1960. 

•  An  additional  clarifier,  microstrainer  and  pumping  capacity  were  installed  in 
1970. 

•  The  filter  media  was  modified  in  1973. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Microstraining 

•  Taste  and  Odour  Control 

•  Coagulation 

•  Flocculation  and  Sedimentation  (upflow  clarifiers) 

•  Pre-chlorination 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Screenings,  sludge  and  backwash  water  are  discharged  into  Lake  Erie. 


Chemicals  Used: 

Taste  and  Odour  Control    - 

Powdered  Activated  Carbon 

Coagulation 

Liquid  Alum 

Coagulation  Aid 

Alchem  8171  Polymer 

Pre-chlorination 

Chlorine  Gas 

Filter  Aid 

Alchem  8103  Polyelectrolyte 

Post-chlorination 

Chlorine  Gas 

Plant  Operation: 

•  Low  lift  pumps  are  turned  on/off  manually. 

•  Flow  is  split  between  the  two  clarifiers  by  manual  adjustment  of  butterfly 
valves.    Except  for  the  winter  season,  both  clarifiers  are  in  operation. 

•  Filter  selection  and  flowrate  settings  are  manually  controlled,  and  are  based 
on  raw  water  flowrate,  as  well  as  ciearwell  and  underground  reservoir  levels. 

•  High-lift  pumping  is  manually  controlled,  and  is  based  on  the  level  in  the 
Leamington  elevated  storage  tank. 

•  All  chemical  addition  is  manually  controlled. 
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Water  Quality: 

Raw  Water 

Treated  Water                     | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

1.2-121 

0.02-    1.40 

0.11 

•    Colour  (TCU) 

1  -15 

1  -4 

•    TemperaturefC) 

0.5  -  27.5 

0.5  -  27.5 

9.5 

•    Alkalinity  (mg/L  as  CaCOs) 

86.8-91.5 

•    Hardness  (mg/L  as  CaCOj) 

98-113 

•    pH 

7.75  -  8.4 

•    Aluminum  (mg/L) 

- 

•    Total  Chlorine  Residual  (mg/L) 

- 

0.5-1.0 

0.76 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -  >500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

1  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exce 

edances: 

1 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  Turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

1 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Provide  necessary  chlorine  gas  piping  modifications  and  additional  equipment  to 
allow  separate  measurement  of  pre  and  post  dosages. 

•  Provide  sample  piping  and  equipment  to  allow  sampling  of  cleanA/ell  influent  for 
cfiiorine  residual  analysis. 

•  Implement  a  flowmeter  calibration  program. 

•  Modify  the  clarifier  sludge  sampling  system  to  simplify  the  collection  of  sludge 
samples. 

•  Consider  a  streaming  current  monitoring  system  to  optimize  coagulant  dosages. 

•  Upgrade  the  flow  measuring  and  recording  system  to  replace  existing  obsolete 
equipment. 

•  Consider  a  Distributed  Programmable  Logic  Control  System  to  provide  automatic 
process  control  alarms,  operator  interface,  automatic  data  collection,  storage, 
display,  trending  and  report  generation. 

•  Cover  the  clarifiers  to  reduce/eliminate  the  effects  of  wind  and  low  temperatures. 

•  Modify  filter  inlet/outlet  piping  to  eliminate  flow  restrictions. 

•  Provide  continuous  chlorine  residual  and  turbidity  analysis  systems  for  the  plant 
effluent. 

•  Modify  the  post-chlorination  system  to  increase  the  contact  time. 

Studies: 

•  Expand  the  aluminium  testing  program  to  determine  if  pH  adjustment  of  the  raw 
water  is  needed  to  improve  treatment  and/or  reduce  aluminium  residual  in  the  plant 
effluent. 

Operational  and  Other  Recommendations: 

•  Modify  filter  operating  procedures  to  optimize  particulate  removal. 

•  Carry  out  sieve  analyses  regularly  to  determine  the  extent  of  media  degradation. 
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MOE  PROJECT  NUMBER: 

7-2024 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Lake  Huron 


Location:       Lake  Huron  shoreline,  1.6  km  north  of  the  Village  of  Grand  Bend 
Population  Served:       300,000 

Communities  Served: 

•  City  of  London 

•  Town  of  Parkhill 

•  Villages  of  Grand  Bend,  Ailsa  Craig,  Thedford 

•  Townships  of  McGillivray,  East  Williams,  West  Williams,  London,  Stephen, 
Bosanquet,  Hay 


Plant  Capacity  (ML/Day): 

Rated 
Design 

Plant  Flow  (ML/Day): 

Raw  Water 
Treated  Water 


336.4  with  a  35%  overload  capacity 


79.0  -  357  (1984-86  Range);  161.4  (1986  Avg.) 

76.1  -  346  (1984-86  Range);  154.5  (1986  Avg.) 


Plant  History: 

Originally  constructed  in  1967-68  as  a  direct  filtration  plant. 
Sedimentation  basins  with  plate  settlers  and  sludge  treatment  facilities  were 
added  in  1985-86. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Pre-chlorination 

•  Screening 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

•  pH  Adjustment 

Waste  Treatment: 

•  Clarifier  sludge  is  treated  using  solids  thickeners  and  dewatering 
centrifuges,  and  is  shipped  by  truck  to  a  landfill  for  disposal. 

•  Backwash  wastewater  is  discharged  to  Lake  Huron. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Filtration  -  Nonionic  Polyelectrolyte 

•  Post-chlorination  -  Chlorine  Gas 

•  pH  Adjustment  -  Liquid  Caustic  Soda 

•  Sludge  Dewatering  -  Anionic  Polyelectrolyte 

Plant  Operation: 

•  The  plant  is  operated  in  remote  or  local  manual  control  modes,  with  the 
exception  of  the  low  lift  pumps  and  filters. 

•  Low  lift  pumps  are  automatically  controlled  based  on  water  level  in  the 
conduit  that  supplies  the  filter.  The  duty  pump  is  manually  selected; 
additional  pumps  will  start  and  stop  depending  on  conduit  water  level. 
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Filters  operate  on  the  constant  rate  principle  and  control  is  manual  or 
automatic.  In  manual  mode,  filter  rate  is  set  manually  on  rate  controller.  A 
Venturi  flowmeter  in  the  filter  discharge  pipe  compares  actual  flowrate  to  the 
set  point,  and  opens/closes  the  rate  control  valve.  In  automatic  mode,  the 
set  point  is  automatically  adjusted  based  on  clearwell  level. 
High  lift  pumping  is  based  on  the  level  in  the  Arva  reservoir.  Pumps  at  the 
Ausable  booster  pumping  station  are  selected  manually  (control  is  remote 
from  plant)  to  maintain  the  Arva  reservoir  level.  High  lift  pumps  at  the  plant 
are  manually  selected  to  match  the  pumping  rate  of  the  booster  station. 
All  chemical  addition  is  flow-paced  with  manual  dosage  control. 
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Water  Quality: 

Raw  Water 

Treated  Water                     | 

1984-86 

1984-86 

1986  Avg.          | 

♦   General  Chemistty: 

•    Turbidity  (FTU) 

0.9  -  139.6 

0.05  -  0.74 

0.19 

•    Colour  (TCU) 

•   Temperature  (°C) 

3-24 

3-24 

11 

•   Alkalinity  (mg/L  as  CaCOj) 

78-97 

73.7  -  93 

77.5 

•    Hardness  (mg/L  as  CaCOj) 

92  -  106 

91  -  105 

94.8 

•    pH 

6.96  -  8.86 

6.87  -  8.12 

7.55 

•    Aluminum  (mg/L) 

0.0  -  0.21 

0.063 

•    Total  Chlorine  Residual  (mg/L) 

0.81  -1.33 

1.01 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

6-  10 

- 

•    Total  Coliform  (cts/100  mL) 

6  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•   None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

1       •    Occasional  exceedances  in  aluminum  residual 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  a  permanent  dewatering  pump  of  adequate  size  In  the  surge  well. 

•  Install  new  sonic  level-sensing  instruments  in  the  alum  storage  tanks,  with  indicating 
transmitters  for  signal  transmission  to  recorders  to  be  located  in  the  Main  Control 
Room. 

•  Replace  the  existing  weigh  scale  with  three  new  electronic  scales,  one  each  for  pre- 
chlorination and  post-chlorination  service  and  one  for  standby  service,  complete  with 
electronic  instrumentation  and  signal  transmission  to  the  control  room. 

•  To  permit  monitoring  of  filter  effluent  turbidity  from  individual  filters,  new  on-line 
turbidity  meters  with  recorders  should  be  installed  on  all  filters. 

•  All  filter  instrumentation  and  control  systems  will  be  replaced  under  the  upcoming 
computerization  contract. 

Studies: 

•  Continue  jar  testing,  followed  perhaps  by  additional  pilot  and  plant-scale  testing,  to 
determine  the  best  primary  coagulant  for  use  in  the  conventional  treatment  mode 
and  with  difficult-to-treat  water  containing  colloidal  turbidity.  Determine  the  best 
order  of  addition  if  a  combination  of  chemicals  is  chosen. 

•  Evaluate  the  use  of  a  Streaming  Current  Detector  for  automatic  coagulant  dosage 
control. 

•  Carry  out  studies  to  establish  whether  downward  adjustments  of  the  raw  water  pH 
(in  the  range  of  6.0  to  7.0)  would  be  beneficial  to  the  coagulation  process.  Re- 
adjustment of  treated  water  pH  may  be  necessary  for  corrosion  control,  it  is  noted 
that  a  caustic  soda  dosing  system  was  installed  during  the  recent  plant  expansion 
which  may  be  suitable  for  use  with  the  proposed  system  for  optimization  of  the 
coagulation  process. 

•  Investigate  changing  the  point  of  coagulant  addition  to  a  position  near  the  hub  of  the 
impeller  in  the  rapid  mix  tanks.  Install  additional  points  in  both  chambers  of  each 
reactor  if  sequencing  of  the  addition  of  two  coagulants  is  found  to  be  important. 
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Investigate  seasonal  adjustment  of  the  input  energy  to  the  flocculation  tanks  to  allow 
for  changes  in  flowrate  and  water  temperature. 

Determine  the  benefits  of  using  tapered  flocculation  in  the  conventional  treatment 
process. 

Determine  the  benefits  of  adding  a  filter  aid  to  the  settled  water  prior  to  filtration. 
Investigate  the  effect  on  performance,  during  the  filter  ripening  sequence,  of  a  slow 
start-up  of  a  filter  at  uniform  rate  over  a  10  to  30-minute  period.   If  successful,  then 
it  is  recommended  that  this  mode  of  filter  start-up  operation  be  included  in  the 
impending  computerization  studies  for  the  Lake  Huron  plant. 
Carry  out  studies  to  establish  the  effectiveness  of  preconditioning  a  filter  during  the 
backwash  using  a  metal  salt  or  polymer  coagulant  to  reduce  the  level  and  duration 
of  increased  effluent  turbidity  during  the  filter  ripening  sequence. 
An  alternative  method  of  conditioning  a  filter  to  improve  effluent  turbidity  during  start- 
up is  to  filter  to  drain.   The  magnitude  and  duration  of  the  filter  ripening  sequence 
should  be  investigated  to  determine  whether  this  option  is  feasible.  This  procedure 
could  be  investigated,  at  reduced  filter  rates,  using  the  manually  controlled  filter  drain 
pipe. 

Investigate,  with  respect  to  filter  effluent  turbidity,  the  practice  of  allowing  a 
backwashed  filter  to  rest  at  least  15  minutes  before  reinstatement  into  service.  The 
capability  of  delaying  the  start-up  of  a  filter  after  backwash  should  be  considered 
during  the  plant's  instrumentation  study. 

The  raw  water  flow  meters  including  the  primary  sensing  elements  should  be  flow- 
tested  and  re-calibrated  so  that  flowrate  can  be  accurately  measured  and  recorded, 
and  to  ensure  accurate  pacing  of  chemical  metering  pumps. 
Requirements  for  standby  power  at  the  plant  should  be  investigated.  There  should 
be  sufficient  capacity  to  operate  various  pumps  and  auxiliary  equipment  to  sustain 
the  average  day  plant  production  at  about  160,000  m^/d. 

Conduct  a  tracer  study  to  evaluate  the  distribution  of  flow  to  all  parallel  unit 
operations,  and  to  determine  the  extent  of  short  circuiting  in  each.  Determine 
whether  corrective  measures  need  to  be  taken. 
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•  Establish  the  corrosiveness  of  the  treated  water  using  methods  such  as  coupon 
testing,  and  determine  the  level  of  pH  adjustment  or  any  other  measures  that  need 
to  be  implemented  in  order  to  control  the  potential  aggressiveness  of  the  treated 
water. 

Operational  and  Other  Recommendations: 

•  Existing  programs  for  the  examination  of  raw  and  treated  water  quality  should  be 
continued,  including  the  monthly  algae  analysis. 

•  The  Ministry's  Drinking  Water  Surveillance  Program  (DWSP)  should  should  be 
expanded  to  include  two  or  three  sample  locations  in  the  London  distribution 
system. 
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MOE  PROJECT  NUMBER: 

7-2029 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source:         Lake  St.  Clair 

Location:       East  shore  of  Lake  St.  Clair  in  Mitchell's  Bay. 

Population  Served: 

•  Approximately  200  permanent  residents  and  up  to  200  additional  summer 
residents. 

Communities  Served: 

•  Township  of  Dover  (Community  of  Mitchell's  Bay) 

•  St.  Clair  Region  Conservation  Authority  Campground 

Plant  Capacity  (ML/Day): 

•  Rated  -  0.55 

•  Design  -  1.09 

Plant  Flow  (ML/Day): 

•  Raw  Water  -  0.031-0.251  (1983-86  Range);  0.090  (1986  Avg.) 

•  Treated  Water  -  0.031  -0.237  (1 983-86  Range) ;  0.086  (1 986  Avg.) 

Plant  History: 

•  A  Neptune  Aquarius  "package"  plant  commissioned  in  the  1970s. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Coagulation 

•  Flocculation 

•  Taste  and  Odour  Control 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Sludge  and  backwash  wastewater  are  discharged  to  a  sanitary  sewer. 

Chemicals  Used: 

•  Taste  and  Odour  Control  -  Powdered  Activated  Carbon 

•  Coagulation  -  Liquid  Alum  or  Polyaluminum  Chloride 

•  Coagulation  Aid  -  Calgon  233  Polymer 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  plant  is  operated  as  a  satellite;  it  is  staffed  from  2  to  4  hours  per  day. 

•  Filter  effluent  butterfly  valves  are  modulated  by  level  controllers  to  maintain 
a  constant  level  in  the  filter  compartment. 

•  The  low-lift  duty  pump  and  chemical  systems  start/stop  in  response  to  the 
treated  water  reservoir  level.  Flow  to  downstream  units  is  manually  throttled 
by  a  butterfly  valve  to  prevent  overflow  of  flocculated  water  at  the 
sedimentation  basin  inlet. 

•  A  duty  high-lift  pump  runs  continuously;  a  standby  pump  starts  at  low 
system  pressure  and  shuts  down  at  415  kPa.  During  low  demand  periods, 
water  is  bled  back  to  the  treated  water  reservoir  through  a  pressure  relief 
valve.   There  is  no  reservoir  in  the  distribution  system. 

•  Chemical  dosages  are  set  manually  and  there  is  no  flow  pacing. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.8  -  230 

0.1  -  4.1 

0.3 

•    Colour  CTCU) 

5-60 

<1  -6 

2 

•   Temperature  (°C) 

3-27 

3-27 

12.5 

•    Alkalinity  (mg/L  as  CaCOj) 

70  -  120 

48.4  -  123 

79.7 

•    Hardness  (mg/L  as  CaCOj) 

80  -  270 

87  -  169 

152 

•    pH 

7.5  -  8.9 

6.8-   7.6 

7.3 

•    Aluminum  (mg/L) 

0.082  -  2.7 

0.011  -0.220 

0.042 

•    Total  Chlorine  Residual  (mg/L) 

. 

0.5-1.70 

0.96 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

1  -  5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

1  -  >2400 

1-2 

1 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity  (during  periods  of 

high  raw  water  turbic 

Jity)                          1 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Occasional  exceedances  in  aluminum  residual 

1 
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MITCHELL'S  BAY  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 


Physical  Improvements: 

•  The  intake  pipe  should  be  inspected  annually  and  backflushed,  as  required,  to 
remove  accumulated  silt  in  the  intake  crib. 

•  A  200-L  alum  day  tank  with  provisions  for  dilution  with  water  should  be  installed. 
Alum  should  be  injected  into  the  raw  water  stream  from  a  new  injection  nozzle  that 
projects  1/3  of  a  pipe  diameter  into  the  raw  water  line.  Additional  dilution  water 
should  be  provided  at  the  injection  point.  The  use  of  dry  alum  instead  of  liquid  alum 
should  be  evaluated. 

Calibration  equipment  should  be  installed  on  all  metering  pumps. 
The  chlorine  injection  point  should  be  moved  to  the  top  of  the  filters.  The  present 
location  does  not  allow  for  chlorination  of  treated  water  entering  both  storage 
reservoirs. 

A  raw  water  flowmeter  and  totalizer  should  be  installed  in  the  low  lift  pump  header. 
The  polymer  injection  nozzle  should  be  installed  in  the  raw  water  pipe  upstream  of 
the  manual  raw  water  flow  control  valve.  Dilution  water  should  be  provided  via  a 
mixing  tee  ahead  of  the  polymer  addition  point. 
A  high  lift  pump  should  be  installed  in  the  secondary  treated  water  cell. 
The  raw  and  treated  water  turbidity  meters  should  be  overhauled  and  put  back  into 
service.  A  high  level  alarm  should  be  incorporated  on  the  treated  water  turbidimeter. 
A  chlorine  residual  analyzer  and  recorder  with  high  and  low  level  chlorine  residual 
alarm  should  be  installed. 

The  mercury-filled  Flygt  float  switches  are  not  suitable  for  potable  water  use  and 
should  be  replaced  with  suitable  level  sensors. 

Replace  mixed  media  with  dual  media  consisting  of  anthracite  (E.S.  =  1.1  mm)  over 
silica  sand  (E.S.  =  0.4  mm).  At  this  time  inspect,  clean  or  replace  filter  underdrains 
as  required. 

Repipe  surface  wash  to  take  water  from  high  lift  pump  header,  taking  advantage  of 
the  higher  pressure  that  is  available. 
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•  An  air  release  valve  should  be  installed  in  the  backwash  pump  discharge  pipe  to 
exhaust  air  in  the  pump  column. 

•  The  alum  storage  tank  should  be  removed  and  dry  alum  mixed  and  dosed  from  the 
recoomended  200-L  day  tank.  This  would  allow  room  for  a  second  flocculation  tank 
and  a  new  sedimentation  tank. 

•  A  second  flocculation  tank  should  be  added  in  series  with  the  existing  tank. 

•  A  new  sedimentation  tank  should  be  added  which  will  allow  longer  retention  and 
thereby  provide  better  settling. 

Studies: 

•  The  use  of  coagulants  other  than  alum  should  be  investigated. 

•  Alternative  methods  of  preparing  the  polymer  should  be  investigated. 

•  Filter  hydraulics  should  be  studied  with  the  intent  on  improving  hydraulics  by 
installing  a  pump  discharge  siphon  to  increase  present  filter  rates  to  the  design  level. 

•  Evaluate  a  streaming  current  monitor  for  control  of  alum  dosage. 

Operational  and  Other  Recommendations: 

•  The  paddle  speed  of  the  flocculator  should  be  increased. 

•  Filter  backwash  times  should  be  increased. 

•  Provide  equipment  for  the  plant  laboratory  such  as  a  spectrophotometer  (for  residual 
aluminum  and  chlorine,  colour),  a  pH  meter,  glassware,  magnetic  stirrers  and  all 
necessary  reagents. 

•  Prepare  an  Operating  Manual. 

•  Since  chlorine  use  is  low,  consider  switching  to  sodium  hypochlorite  solution,  which 
is  much  safer  than  chlorine  gas. 

•  The  filter  media  should  be  sampled  and  analysed  annually. 

•  All  physical  plant  modifications  should  be  recorded  on  up-to-date  plant  drawings. 

•  Increased  storage  has  been  provided  by  the  secondary  cell  of  the  treated  water 
reservoir.  Existing  control  levels  in  the  treated  water  reservoir  could  be  lowered 
while  maintaining  the  initial  design  reserves.  This  would  allow  a  greater  working 
volume,  resulting  in  reduced  starting  and  stopping  of  plant  operations. 
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MOE  PROJECT  NUMBER: 

7-2026 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Lake  Erie 


Location:      Near  Port  Stanley 
Population  Served:       32,000 

Communities  Served: 

•  City  of  St.  Thomas 

•  Villages  of  Port  Burwell,  Vienna 

•  Townships  of  Malahide,  Yarmouth,  Southwold,  Bayham 

•  Ford  of  Canada  Assembly  Plant  at  Talbotville 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


45.5 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


12-38.1  (1984-86  Range);  24.9  (1986  Avg.) 
9  -  35.6  (1984-86  Range);  19.7  (1986  Avg.) 


Plant  History: 

•         The  plant  was  built  during  1966-68. 


ST.  THOMAS  -  ELGIN  AREA  WATER  SUPPLY  SYSTEM 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Taste  and  Odour  Control 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Pre-chlorination 

•  Filtration 

•  Post-chlorination 

•  Fluoridation 

Waste  Treatment: 

•  Screenings,  backwash  water  and  sludge  are  discharged  to  Lake  Erie. 

Chemicals  Used: 

•  Taste  and  Odour  Control  -  Powdered  Activated  Carbon 

•  Coagulation  -  Liquid  Alum 

•  Pre-chlorination  -  Chlorine  Gas 

•  Post-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Sodium  Silicofluoride 

Plant  Operation: 

•  Automatic  control  instrumentation  not  used;  operation  is  essentially  manual. 

•  Control  of  the  low-lift  pumps  is  based  on  the  level  in  the  settled  water 
conduit  and  is  accomplished  by  a  motorized  pump  discharge  valve. 

•  Each  filter  has  a  Venturi  which  is  used  in  conjuction  with  a  filter  rate  control 
valve  to  match  the  filter  rate  set  point.  In  automatic  mode,  the  filter  rate  set 
point  is  automatically  adjusted  according  to  the  filtered  water  reservoir  level. 

•  High-lift  pumping  is  based  on  the  level  in  the  Centennial  Avenue  Reservoir. 

•  All  chemical  dosage  adjustment  is  manual  with  chemical  feed  paced  to  the 
appropriate  plant  flowrate. 
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Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

2.7  -  424 

0.05-1.09 

0.1 

•    Colour  CTCU) 

1  -  36.5 

1  -2 

1.0 

•   Temperature  (°C) 

3  -24 

3-24 

12 

•    Alkalinity  (mg/L  as  CaCOj) 

95  -  124 

73-100 

91 

•    Hardness  (mg/L  as  CaCOj) 

120  -  139 

110  -  140 

126 

•    pH 

7.7  -  8.6 

7.2  -  7.6 

7.4 

•    Aluminum  (mg/L) 

0.0  -  0.08 

0.0  -  0.4 

0.02 

•    Total  Chlorine  Residual  (mg/L) 

0.69-1.20 

0.93 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-10 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

. 

. 

♦   Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exce 

sdances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 
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ST.  THOMAS  -  ELGIN  AREA  WATER  SUPPLY  SYSTEM 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Verify  the  accuracy  of  existing  flow  meters  and  recalibrate  them  if  necessary. 

•  To  facilitate  monitoring  of  the  post-chlorination  dosage,  install  a  separate  weigh 
scale  for  post-chlorination  service. 

•  Modify  Rotodip  alum  feeders  to  provide  for  automatic  dosage  control  relative  to  the 
output  signal  from  a  streaming  current  detector  (SCD),  pending  the  results  of  an 
SCD  study. 

Studies: 

•  Investigate  the  benefits  of  using  a  Streaming  Current  Detector  with  strip  chart 
recorder  to  monitor  the  optimum  coagulant  dosage  as  determined  in  the  laboratory 
by  jar  test  and/or  streaming  current  titrations. 

•  Investigate  the  benefits  of  using  a  polyelectrolyte  as  a  flocculation  aid  in  the 
treatment  process. 

•  Filter  preconditioning  through  the  addition  of  a  polymer  to  the  rinse  cycle  of  the 
filter  backwash  should  be  investigated  for  possible  implementation. 

•  To  reduce  filter  breakthrough  after  a  backwash,  investigate  letting  a  filter  rest  for 
about  15  minutes  after  a  wash  before  returning  the  filter  to  service. 

•  An  additional  way  of  reducing  filter  breakthrough  after  start-up  is  to  filter  to  drain. 
This  procedure  should  be  investigated,  at  reduced  filter  rates,  using  the  manually 
controlled  filter  drain  pipe. 

•  Improve  the  efficiency  of  disinfection  by  lowering  the  raw  water  pH  to  7.2-7.4.  This 
may  be  achieved  by  using  acidified  alum  as  a  coagulant  or  through  the  addition  of 
sulphuric  acid.  Treatment  at  a  lower  raw  water  pH  would  also  improve  the 
efficiency  of  alum  coagulation,  resulting  in  lower  turbidity  and  aluminum  residuals. 

Operational  and  Other  Recommendations: 

•  Prepare  and  maintain  an  updated  process  piping  flow  diagram  at  the  plant. 

•  Operate  both  pre-treatment  modules  during  peak  summer  demand  periods. 
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In  the  calculation  of  the  applied  alum  dosage,  a  concentration  factor  of  649  kg/m^ 
for  the  alum  solution  is  currently  being  used.  For  commercial  strength  alum 
solution  (48.18%  alum  by  weight,  S.G.  of  1.33),  the  correct  factor  is  640.8  kg/m^ 
and  it  should  be  adopted  for  future  calculation  of  the  applied  alum  dosage. 
Confirm  the  accuracy  of  the  sodium  silicofluoride  loss-of-weight  recorder  and  verify 
analytical  test  results  for  fluoride  obtained  with  the  plant  lab  spectrophotometer. 
Dissolved  aluminum  lab  results  for  the  raw  and  treated  water  are  very  low.  The 
validity  of  the  results  should  be  confirmed  by  verification  of  test  procedures  and 
confirmation  of  results  with  an  outside  laboratory. 

Consideration  should  be  given  to  reducing  the  aggressiveness  of  the  treated  water. 
The  wash  water  consumption  as  a  percentage  of  treated  water  flow  is  higher  than 
normal.  The  validity  of  the  records  and  methods  of  reducing  the  amount  of 
backwash  water  used  should  be  investigated. 

The  filter  media  should  be  inspected  at  regular  intervals,  perhaps  as  often  as  every 
six  months. 

At  present  there  are  no  problems  with  bacteria  in  the  distribution  system.  Effective 
control  is  achieved  by  maintaining  a  high  chlorine  residual  in  the  water  leaving  the 
plant  and,  in  the  case  of  the  Port  Burwell  supply,  by  re-chlorinating  the  water  at  the 
elevated  tank.  An  alternative  method,  practised  by  large  municipalities  in  Ontario 
to  control  microorganisms  in  the  distribution  system,  is  to  post-ammoniate  the 
treated  water  at  the  plant.  This  technique  should  be  considered  for  application  at 
the  St.  Thomas  plant  if  problems  with  bacterial  growth  and  the  development  of 
taste  and  odour  are  experienced  in  the  distribution  system. 
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MOE  PROJECT  NUMBER: 

7-2021 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Lake  Huron 


Location: 


Sarnia 


Population  Served:       83,000 

Communities  Served: 

•  City  of  Sarnia-Clearwater,  Town  of  Forest 

•  Villages  of  Wyoming,  Watford,  Point  Edward 

•  Townships  of  Warwick,  Plympton,  Bosanquet,  Moore,  Sombra 

•  Sarnia  Indian  Reserve  No.  45 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


182 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


31.4  -  199.2  (1983-86  Range);  77.1  (1986  Avg.) 
32.1  -  183.4  (1983-86  Range);  65.7  (1986  Avg.) 


Plant  History: 


The  plant  was  built  in  1975. 

The  water  supply  is  being  extended  into  east  Lambton  County.    Future 

demand  from  Kent  County  communities  (eg.  Wallaceburg)  is  likely. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Pre-chlorination 

•  Screening 

•  Coagulation 

•  Flocculation 

•  Filtration 

•  Post-chlorination 

•  Dechlorination 

•  Fluoridation 

Waste  Treatment: 

•  Backwash  water  is  discharged  directly  to  Lake  Huron. 


Chemicals  Used: 

•         Pre-chlorination 

Chlorine  Gas 

•         Coagulation 

Liquid  Alum 

•         Filter  Aid 

Polyelectrolyte 

•         Post-chlorination 

Chlorine  Gas 

•         Dechlorination 

Sulphur  Dioxide 

•         Fluoridation 

Hydrofluosilicic  Acid 

Plant  Operation: 

The  plant  was  designed  and  operates  in  the  direct  filtration  mode. 
Low-lift  pumping  is  based  on  the  plant  reservoir  level.  Although  automatic 
control  is  available,  pump  selection  is  done  manually  by  the  operator. 
High-lift  pumps  can  be  operated  automatically  based  on  levels  in  the  Indian 
Road  elevated  tank.   However,  manual  pump  selection  is  practised  based 
on  system  pressure. 

Filters  operate  at  variable  rates,  depending  on  the  low-lift  pump(s)  selected. 
Post-chlorination  and  dechlorination  are  compound-loop  controlled. 
Addition  of  the  other  chemicals  is  flow  paced  with  manual  dosage  control. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.4  -  99 

0.04  -  7.3 

0.1 

•    Colour  CTCU) 

0-16 

0-6 

1.2 

•    Temperature  (°C) 

0-22 

•    Alkalinity  (mg/L  as  CaCOj) 

74.3  -  258.0 

67.3  -  393.0 

74.6 

•    Hardness  (mg/L  as  CaC03) 

86  -  108 

88-  107 

94 

•    pH 

7.0  -  9.1 

6.4  -  9.0 

7.5 

•    Aluminum  (mg/L) 

0.071 

•    Free  Chlorine  Residual  (mg/L) 

0.38-1.33 

0.70 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100mL) 

1  -500 

0 

0 

•    Total  Coliform  (cts/100mL) 

1  -  100 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

<500 

♦   Additional  Selected  Parameters: 

•    Algae  (ASU/mL) 

29  -  950 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality:                                                                                            || 

•    Rare  exceedances  in  colour 

♦   Other: 

•    Occasional  exceedances  in  aluminum 
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SARNIA  -  LAMBTON  AREA  WATER  SUPPLY  SYSTEM 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Consideration  should  be  given  to  the  addition  of  sedimentation  to  the  process. 

•  Install  lighting  in  the  flocculation  basins  to  help  operators  assess  floe  formation  and 
quality. 

•  Install  effluent  turbidity  meters  with  remote  turbidity  indication  and  alarms  on  each 
filter. 

•  All  filters  should  be  altered  to  contain  dual-media  with  a  1.5  mm  effective  size 
anthracite  to  produce  longer  filter  runs. 

•  Install  turbidimeters  and  associated  equipment  for  backwash  water  monitoring  and 
control. 

•  Air  scour  should  be  considered  for  future  addition  to  the  backwash  process. 

•  Addition  of  hydrofluosilicic  acid  should  be  moved  to  the  inlet  conduit  to  the 
reservoir  and  paced  from  the  raw  water  flowrate  signal. 

•  Pre-chlorination  should  be  minimized  or  eliminated  to  reduce  the  production  of 
trihalomethanes  and  to  alleviate  corrosion  in  certain  areas  of  the  plant. 

Studies: 

•  Determine  the  benefits  of  installing  a  streaming  current  monitor  for  coagulant 
dosage  control. 

•  To  produce  a  small,  dense  floe  the  flocculation  energy  could  be  tapered,  floe  time 
could  be  reduced  to  minimize  floe  shear  and  a  polyelectrolyte  could  be  used  to 
strengthen  the  floe. 

•  Investigate  the  effect  of  raw  water  pH  correction  (using  sulphuric  acid)  on 
coagulation  and  flocculation. 

•  Core  sampling  and  sieve  analysis  of  filter  media  should  be  done  every  five  years, 
and  media  depth  should  be  measured  annually. 

•  Investigate  the  potential  for  settling  in  sample  lines,  and  increase  velocities  as 
required. 


SARNIA  -  LAMBTON  AREA  WATER  SUPPLY  SYSTEM 


Operational  and  Other  Recommendations: 

•  Conduct  an  annual  inspection  and  cleaning  (if  necessary)  of  the  intake  pipe  and 
well. 

•  Jar  test  procedures  should  be  modified  so  that  the  test  results  reflect  plant 
processes. 

•  Continuously  monitor  head  loss  in  the  filters. 

•  To  minimize  the  frequency  of  filter  rate  changes,  a  portion  of  the  peak  balancing 
storage  should  be  used  for  emergency  storage.  In  the  long  term,  an  increase  in 
overall  storage  will  be  required  for  emergency  storage  so  that  maximum  flow 
requirements  can  be  met  without  sharp  increases  in  filter  rates. 

•  Bacteriological  sampling  protocols  should  be  immediately  reviewed  and  steps  taken 
to  insure  adherence  to  the  protocols  by  samplers. 

•  Plant  piping  and  process  diagrams  should  be  updated  as  changes  are  made  in  the 
plant. 

•  The  purchase  of  a  pH  meter  with  temperature  compensation  is  recommended. 

•  Contingency  plans  for  dealing  with  emergencies  such  as  spills  should  be  put  into 
place. 
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ISBN  0-7729-3313-4                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2028 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Township  of  Tilbury  North 

Source: 


Lake  St.  Clair 


Location:       Stoney  Point 


Population  Served:       1 ,329 


Communities  Served: 

•         Townships  of  Tilbury  North,  Rochester  and  Tilbury  West 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


4.54 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


0.98  -  3.76    (1985-87  Range);  1.57  (1986  Avg, 
not  measured 


Plant  History: 


The  original  plant  was  built  in  1956. 

Additional  pressure  filters  were  added  in  1960. 

A  new  intake,  low  lift  pumping  station  and  upflow  clarifier  were  added  in 


1965. 


STONEY  POINT  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Coagulation,  Flocculation  and  Sedimentation  (upflow  clarifier) 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Sludge  and  backwash  water  are  discharged  to  Lake  St.  Clair. 

Chemicals  Used: 

•  Coagulation  -  Dry  Alum 

•  Coagulation  Aid  -  Alchem  86070  Polymer 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  An  automatic  low-lift  pumping  control  system  switches  pumps  on/off  and 
adjusts  a  butterfly  valve  depending  on  clarifier  effluent  level,  however  the 
system  does  not  operate  properly. 

•  Flow  through  the  filters  is  governed  by  high-lift  discharge. 

•  The  high-lift  pumps  pump  clarifier  effluent  through  pressure  filters.  There 
is  no  system  storage;  pumps  are  automatically  started  and  stopped 
depending  on  system  pressure. 

•  All  chemical  addition  is  manually  controlled. 
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Water  Quality: 

1 

Raw  Water 

Treated  Water                      | 

1986-87 

1986-87 

1987  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU)     . 

1.8  -  110 

0.06  -  4.7 

0.46 

•    Colour  (TCU) 

- 

•   Temperature  (°C) 

1  -26 

1  -26 

11.5 

•    Alkalinity  (mg/L  as  CaCOa) 

•    Hardness  (mg/L  as  CaCOj) 

•    pH 

7.0  -  7.8 

•    Aluminum  (mg/L) 

•    Total  Chlorine  Residual  (mg/L) 

0.5-1.7 

1.39 

♦    Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

•    Total  Coliform  (cts/100  mL) 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•     Occasional  exceedances  in  turbidity. 

4   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Aluminum  not  measured  during  study  period;  exceedances  probably  occurred. 

STONEY  POINT  WATER  TREATMENT  PLANT 


Turbidity  Profile: 


(FTU) 


1986 


MOEE  Drinking  Water  Objective 


1.0  FTU 


STONEY  POINT  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Make  necessary  repairs  and  modifications  to  the  clarifier  sludge  blow  down  system 
to  allow  sludge  to  be  removed  more  frequently  and  for  shorter  intervals,  thereby 
improving  clarifier  efficiency. 

•  Modify  the  alum  feed  system  to  allow  alum  solution  to  be  continuously  fed  into  the 
clarifier  inlet  pipe. 

•  Install  continuous  flow-through  turbidimeters  (with  recorders  and  alarms)  to  monitor 
raw  water,  clarifier  effluent  and  filter  effluents. 

•  Install  a  chlorine  residual  analyzer  to  monitor  plant  effluent  chlorine  residual. 

•  Install  an  extensive  alarm  system  for  high  clarifier  effluent  turbidity,  high  filter  effluent 
turbidity,  low  chlorine  residual,  low  plant  discharge  pressure  and  intrusion. 

•  Install  perimeter  fencing  to  improve  plant  security. 

Studies: 

•  Conduct  a  study  to  determine  the  duration  of  filtering-to-waste  required  to  insure  that 
all  backwash  water  has  been  displaced  before  putting  the  filter  back  Into  operation. 

•  Investigate  the  phenomenon  of  entrained  air  that  occasionally  causes  the  water  to 
appear  milky. 

•  Investigate  the  feasibility  of  reinstating  the  original  low  lift  pump  control  system  if  it 
can  be  done  without  costly  equipment  replacement. 

Operational  and  Other  Recommendations: 

•  Produce  an  operating  manual  for  the  plant. 

•  Reinstate  the  clarifier  sludge  sampling  system  and  implement  a  comprehensive 
sludge  sampling  program. 

•  Consider  increasing  plant  staff  to  insure  proper  plant  operation  and  the  continuous 
supply  of  acceptable  water  quality. 


STONEY  POINT  WATER  TREATMENT  PLANT 


Modify  testing  and  record  keeping  procedures  to  include  clarifier  effluent  and  filter 

effluent  turbidities,  and  more  frequent  testing  and  recording  of  raw  water  and  plant 

effluent  turbidities. 

Aluminium  residuals  should  be  measured  and  recorded  routinely  and  used  as  an 

operating  tool. 

Ship  duplicate  bacteriological  samples  to  the  London  MOE  lab  on  a  monthly  basis. 

Implement  a  bacteriological  test  record  keeping  system. 

Use  Ministry  Utility  Monitoring  System  forms  for  summarizing  operating  data. 
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ISBN  0-7729-3316-2                                                                                                                        | 

MOE  PROJECT  NUMBER: 

7-2032 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Lake  St.  Clair 


Location:      Township  of  Dover,  1 .5  km  east  of  Thames  River  mouth. 
Population  Served:       2,280 

Communities  Served: 

•  Town  of  Tilbury 

•  Parts  of  the  Townships  of  Tilbury  East  and  Tilbury  North 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


6.8 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


not  measured 

0.89  -  6.97  (1985-87  Range);  4.64  (1987  Avg.) 


Plant  History: 


The  original  plant  intake  was  installed  in  the  1930s. 

A  new  intake  was  installed  in  the  1960s  after  the  original  intake  became 

plugged. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Taste  and  Odour  Control 

•  Coagulation,  Flocculation  and  Sedimentation  (upflow  clarifier) 

•  Fluoridation 

•  Post-chlorination 

•  Filtration  (pressure  type) 

Waste  Treatment: 

•  Screenings  are  disposed  of  on  land. 

•  Clarifier  sludge  and  backwash  water  are  pumped  to  two  settling  ponds  - 
supernatant  from  ponds  is  discharged  to  Lake  St.  Clair  and  settled  sludge 
is  applied  to  land. 

Chemicals  Used: 

•  Taste  and  Odour  Control  -  Chlorine  Dioxide 

•  Coagulation  -  Liquid  Alum  (pre-February  1986) 

Polyaluminum  Chloride  (post-Feb.  1986) 

•  Coagulant  Aid  -  Polyelectrolyte 

•  Post-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Sodium  Fluoride 

Plant  Operation: 

•  Low-lift  discharge  is  controlled  by  manual  adjustment  of  a  gate  valve  to 
maintain  the  proper  level  in  the  clarifier. 

•  High-lift  pump  suction  lines  are  directly  connected  the  clarifier  effluent  pipe 
and  pump  water  through  the  filters.  In  effect,  the  low-lift  discharge  is 
throttled  to  match  the  high-lift  discharge. 

•  Entire  plant  is  started  and  stopped  depending  on  the  reservoir  level. 

•  All  chemical  addition  is  manually  controlled. 
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Water  Quality: 

1 

1 

Raw  Water 

Treated  Water                      | 

1986-87 

1986-87 

1987  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

3-498 

0.01  -  1.30" 

0.13' 

•    Colour  CTCU) 

•    Temperature  (°C) 

1  -  29" 

1  -  27" 

11.5" 

•    Alkalinity  (mg/L  as  CaCOa) 

- 

•    Hardness  (mg/L  as  CaCOj) 

- 

•    pH 

6.7  -  8.6 

6.5-   8.1 

7.3 

•    Aluminum  (mg/L) 

. 

•    Total  Chlorine  Residual  (mg/L) 

0.1  -  4.38 

0.96 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

•    Total  Coliform  (cts/100  mL) 

- 

•    Standard  Plate  Count  (cts/mL) 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity  (probably  more  frequent  due  to  settling  in  the 

sampling  line  caused  by  low  flow  velocity). 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

March-December  1987 

Raw  measured  in  1987;  treated  measured  in  1986  (treated  avg.  is  for  1986). 
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Turbidity  Profile: 
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TILBURY  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

Install  level  sensing  instrumentation  and  an  alarm  in  the  raw  water  well. 

Install  continuous  turbidity  recording  instrumentation  with  alarms  for  raw  water. 

Install  continuous  turbidity  monitoring  instrumentation  on  the  effluent  of  each  filter 

and  the  clarifier. 

Cover  the  clarifier. 

Modify  the  plant  effluent  sampling  system  to  achieve  a  higher  velocity  in  the  sample 

line. 

Provide  chlorine  cylinder  weigh  scales. 

Install  a  chlorine  residual  analyzer/recorder  with  alarm  to  monitor  plant  effluent. 

Consider  flow  pacing  of  treatment  chemicals  to  complement  the  proposed  raw  water 

flow  measurement  system. 

Studies: 

•  Testing  should  be  done  to  determine  if  filter-to-waste  operation  would  be  beneficial. 

•  A  streaming  current  monitor  should  be  obtained  for  a  trial  period  to  determine  if  it 
would  be  beneficial  for  coagulant  dosage  control. 

•  The  need  for  taste  and  odour  control  should  be  re-evaluated  and  if  found  to  be 
necessary,  powdered  activated  carbon  should  be  tested  as  an  alternative  to  chlorine 
dioxide. 

Operational  and  Other  Recommendations: 

•  Operators  should  receive  training  in  the  operation  of  chlorine  dioxide  systems. 

•  Acid  should  be  used  to  adjust  pH  in  the  chlorine  dioxide  system  instead  of  excess 
chlorine. 

•  Production  of  an  operating  manual  for  the  plant. 

•  The  plant  should  be  included  in  the  MOEE  Drinking  Water  Surveillance  Program. 

•  Improve  plant  security  by  providing  intrusion  alarms  or  through  other  means. 

•  Piping  should  be  colour-coded. 


TJLBURY  WATER  TREATMENT  PLANT 


Consider  installing  a  system  to  give  a  remote  alarm  if  the  lone  operator  needs 

assistance. 

Total  chlorine  residual  should  be  recorded  in  the  daily  log. 
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MOE  PROJECT  NUMBER: 

7-2022 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Town  of  Wallaceburg 

Source:         Chenal  Ecarte  (St.  Clair  River) 
Location:      Wallaceburg 
Population  Served:       12,379 

Communities  Served: 

•         Town  of  Wallaceburg 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


13.6 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


3.63  -  14.53  (1985-87  Range);  9.08  (1987  Avg.) 
2.34  -  14.21  (1985-87  Range);  8.36  (1987  Avg.) 


Plant  History: 


The  plant  was  built  in  1946  and  included  an  intake,  low-lift  pumping, 
flocculation  and  settling  tanks,  and  filters. 

An  expansion  in  1948  included  flocculation  and  settling  tanks  and  filters. 
A  pre-treatment  tank  was  added  in  1980  for  solids  removal  during  periods 
of  elevated  turbidity. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Trace  Organics  Control 

•  Coagulation 

•  Preliminary  Settling 

•  Pre-chlorination 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

•  Taste  and  Odour  Control 

•  Fluoridation 

Waste  Treatment: 

•  Sludges  and  backwash  water  are  discharged  to  a  storm  sewer. 

Chemicals  Used: 

•  Trace  Organics  Control  -  Powdered  Activated  Carbon 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Nalcolyte  8102  Anionic  Polymer 

•  Pre-chlorination  -  Chlorine  Gas 

•  Post-chlorination  -  Chlorine  Gas 

•  Taste  and  Odour  Control  -  Chlorine  Dioxide 

•  Fluoridation  -  Sodium  Silicofluoride 

Plant  Operation: 

•  Raw  water  pumping  output  is  controlled  by  a  modulating  valve  that 
maintains  the  settled  water  level  in  a  200  mm  band. 

•  All  flocculation  and  settling  tanks  and  filters  are  in  operation  all  of  the  time. 
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Filter  rates  are  manually  adjusted  by  the  operator  depending  on  system 

demand.  There  is  a  high  reservoir  level  alarm  which  alerts  the  operator  to 

manually  reduce  filter  rates  if  needed. 

The  main  filter  backwash  criterion  is  time   (48  hours).     There   is  no 

standardized  backwash  procedure. 

High-lift  pump  selection  and  operation  is  manual  and  based  on  system 

demand. 

All  chemical  addition  is  manually  controlled. 
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\kl^*^r    /^i  lali+io 

Raw  Water 

Treated  Water 

1985-87 

1985-87 

1987  Avg. 

♦  General  Chemistry: 

•    Turbidity  (FTU) 

1.0-800 

0.01  -  10.0 

0.15 

•    Colour  (TCU) 

0.5  -  56 

0.5  -  7.5 

1.4 

•   Temperature  (°C) 

0-23 

- 

•    Alkalinity  (mg/L  as  CaCOj) 

81.2-170.6 

64.4-105.4 

73.0 

•    Hardness  (mg/L  as  CaCOa) 

85.4  -  256.0 

87.1  -  193.0 

112.2 

•    pH 

7.6  -  8.4 

6.8  -  8.2 

7.6 

•    Aluminum  (mg/L) 

0.033  -  6.300 

0.004  -  0.210 

0.025 

•    Free  Chlorine  Residual  (mg/L) 

0.6  -  1.3 

1.02 

♦   Bacteria 

•    Fecal  Coliform  (cts/100mL) 

1  -  >500 

0  -  <500 

•    Total  Coliform  (cts/IOOmL) 

1  -  <5000 

0  -  <100 

•    Standard  Plate  Count  (cts/mL) 

93  -  880 

0-280 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Numerous  exceedances  in  turbidity 

•   Rare  exceedances  in  total  and  fecal  coliforms 

♦   Parameters  Related  to  Aesthetic  Quality: 

•   None 

♦   Other: 

•    Occasional  exceedances  in  aluminum  residual 
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Turbidity   Profile: 


1985 


(FTU) 


vaiue=7.5  '  vaiue=iO 


Treated  Turbidity 
--*■    Maximum 
— •—    Minimum 
Average    . 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  a  raw  water  flow  meter. 

•  Install  filter  effluent  turbidimeters  on  all  filters. 

•  Upgrade  the  fluoride  feed  system. 

•  Modify  the  roof  drains  to  not  empty  into  the  filters. 

Studies: 

•  Conduct  tests  to  evaluate  the  merits  of  a  streaming  current  monitor. 

•  Conduct  laboratory  and  plant-scale  tests  to  evaluate  the  effectiveness  of  various 
coagulant  aids. 

•  Continue  to  conduct  plant-scale  studies  investigating  the  effects  of  various  flowrates 
(ie.  retention  times)  on  flocculation  tank  performance. 

•  Investigate  the  transfer  of  chlorine  into  the  water  and  the  bacteriological  sampling 
and  test  procedures. 

•  Conduct  an  investigation  to  determine  whether  or  not  chlorine  dioxide  addition  is 
should  be  continued. 

•  Investigate  the  effectiveness  of  powdered  activated  carbon  addition. 

•  Conduct  a  sieve  analysis  of  the  filter  media  once  every  five  years.    Measure  the 
media  depth  annually. 

Operational  and  Other  Recommendations: 

•  Record  daily  operating  data  in  metric  units  on  a  less  cumbersome  daily  operating 
sheet,  or  using  a  PC  and  spreadsheet  software. 
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MOE  PROJECT  NUMBER: 

7-2027 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Walpole  Island  Band  Council 

Source:         St.  Clair  River  -  Main  Channel 

Location:      Approximately  12  km  upstream  of  Lake  St.  Clair 

Population  Served: 

•  Approximately  1620  permanent  residents  and  230  seasonal  residents. 

Communities  Served: 

•  Walpole  Island  Indian  Reserve 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


0.96 
0.96 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


0.02  -  0.88  (1984-87  Range);  0.37  (1987  Avg.) 
0.17  -  0.63  (1984-87  Range);  0.33  (1987  Avg.) 


Plant  History: 


A  Neptune-Microfloc  "package  plant"  commissioned  in  1980. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Taste  and  Odour  Control 

Pre-chlorination 

Coagulation 

Flocculation 

Sedimentation 

Filtration 

Post-chlorination 

Waste  Treatment: 

Backwash  settling  tank  sludge  and  sedimentation  sludge  are  trucked  to  a 
local  landfill  site. 

Chemicals  Used: 

•  Taste  and  Odour  Control  -  Powdered  Activated  Carbon 

•  Pre-chlorination  -  Powdered  Calcium  Hypochlorite 

•  Coagulation  -  Dry  Alum 

•  Coagulation  Aid  -  Alchem  8170  Polyelectrolyte  Polymer 

•  Post-chlorination  -  Powdered  Calcium  Hypochlorite 

Plant  Operation: 

•  The  plant  is  staffed  by  one  of  two  operators  for  at  least  four  hours  per  day; 
these  operators-  have  other  duties  as  well. 

•  The  plant  runs  automatically  at  a  constant  flowrate;  low-lift  pumps  operate 
on  an  ON-OFF  basis  depending  on  the  storage  reservoir  level. 

•  Filters  operate  at  a  constant  rate  and  are  backwashed  at  2.4  m  headloss. 

•  High-lift  pumping  is  controlled  by  distribution  system  pressure. 

•  All  chemical  addition  is  manually  controlled. 


WALPOLE  ISLAND  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-87 

1984-87 

1987  Avg. 

♦   General  Chemistry: 

•   Turbidity  (FTU) 

0.6-197 

0.01  -  12.4 

0.15 

...                                             ...... 

•    Colour  CTCU) 

1.5-18.0 

0-1.0 

0.5 

•    Temperature  (°C) 

0.25 

- 

•    Alkalinity  (mg/L  as  C3CO3) 

79.6  -  85.4 

70.2  -  79.7 

74.96 

•    Hardness  (mg/L  as  C3CO3) 

86.5  -  104 

96  -  104 

101.2 

•    pH 

7.98  -  8.33 

7.28  -  8.18 

7.69 

•    Aluminum  (mg/L) 

0.021  -  0.57 

0.021  -0.13 

0.058 

•    Free  Chlorine  Residual  (mg/L) 

0.20  -  2.00 

0.78 

•   Total  Chlorine  Residual  (mg/L) 

0.20  -  2.10 

0.94 

♦    Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -  <500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

100  -  <5000 

0-5 

0 

•    Standard  Plate  Count  (cts/mL) 

450  -  2400 

0-3 

1 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  allowable  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Occasional  exceedances  in  aluminum  residuals 

1 

WALPOLE  ISLAND  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


\NMJPOLE  ISLAND  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Reconnect  the  existing  treated  water  flow  continuous  chart  recorder. 

•  Reconnect  the  existing  treated  water  turbidity  continuous  chart  recorder. 

•  Consider  upgraded  chemical  feed  control  (flow  pacing,  compound  loop  control)  as 
part  of  any  future  plant  expansion. 

Studies: 

•  Monitor  treated  water  turbidity  following  a  backwash  cycle  to  determine  if  filtering  to 
waste  is  appropriate. 

•  Conduct  a  study  that  examines  future  demand  and  alternative  sources  of  supply 
(such  as  that  proposed  in  the  Lambton-North  Kent  Area  Water  Supply  Study  (1987)). 

Operational  and  Other  Recommendations: 

•  Conduct  monthly  sampling  for  aluminum,   benzene,   carbon  tetrachloride  and 
trihalomethanes. 

•  Calibrate  the  raw  and  treated  water  flow  meters  annually. 

•  Calibrate  the  chemical  feed  pumps  three  or  four  times  per  year. 

•  Sample  the  backwash  settling  tank  effluent  several  times  per  year. 

•  Consider  operating  the  plant  for  longer  periods  at  a  lower  rate  during  months  of  low 
water  demand. 


WINDSOR  WATER  TREATMENT  PLANT 


ISBN  0-7729-3309-X                                                                                                                  | 

MOE  PROJECT  NUMBER: 

7-2023 

MOE  REGION: 

Southwestern 

PLANT  MANAGEMENT: 

Windsor  Utilities  Commission 

Source: 


Detroit  River 


Location:      Windsor 
Population  Served:       222,970 

Communities  Served: 

•  City  of  Windsor 

•  Town  of  Tecumsein 

•  Village  of  St.  Clair  Beach 

•  Townships  of  Sandwich  West  and  Sandwich  South 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

•  Seasonal 


270 


180   (winter) 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


106  -  264  (1984-86  Range);  187  (1986  Avg.) 
99.9  -  264  (1984-86  Range);  173  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1924  with  a  settling  basin  and  filters  1-5. 
Expansion  in  1953  included  a  second  intake  and  settling  basin,  and  filters 
6-10. 


WINDSOR  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Coagulation 

•  Pre-chlorination 

•  Fluoridation 

•  Screening 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Sludge  and  backwash  water  are  discharged  into  the  Detroit  River. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Percol  LT24  Cationic  Polymer 

•  Fluoridation  -  Hydrofluosilicic  Acid 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  Raw  water  pumping  is  controlled  by  manually  starting/stopping  pumps, 
depending  on  the  level  in  the  settling  tank. 

•  Filter  rates  are  manually  controlled  and  set  at  27  ML/d  (8.7  m/h)  in  summer 
and  18  ML/d  (5.8  m/h)  in  winter.  The  number  of  filters  in  service  is  dictated 
by  daily  demand.  The  filters  tend  to  operate  at  a  declining  rate  when  set  at 
27  ML/d,  since  the  filter  rate  control  valves  cannot  modulate  enough  as 
head  loss  increases. 

•  The  number  and  speed  of  high-lift  pumps  are  manually  adjusted  to  maintain 
a  discharge  pressure  of  440  to  445  kPa. 

•  All  chemical  addition  is  manually  controlled. 


WINDSOR  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                     | 

1984-87 

1984-87 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

1  -  185 

0.21  -  2.7 

0.67 

•    Colour  (TCU) 

1.5-27.5 

. 

. 

•    Temperature  (°C) 

1  -28 

2  -  28 

14 

•    Alkalinity  (mg/L  as  CaCOa) 

79-114 

67.2  -  96.8 

83.2 

•    Hardness  (mg/L  as  CaCOa) 

92  -  138 

97  -  144 

112.1 

•    pH 

7.5  -  8.6 

6.9  -  8.2 

7.47 

•    Aluminum  (mg/L) 

0.002-  1.631 

0.07  -  0.360 

0.22 

•   Total  Chlorine  Residual  (mg/L) 

- 

0.88-1.3 

1.33 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0  -  7500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.001  -  3.00 

0.0  -  2.0 

0.171 

•    Manganese  (mg/L) 

0.002  -  0.073 

0.0  -  0.046 

0.001 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Very  rare  exceedances  in  fecal  and  total  conforms 

•    Frequent  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Rare  exceedances  in  aluminum  residual 

WINDSOR  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


WINDSOR  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  two  raw  water  flow  meters;  one  into  each  raw  water  header. 

•  Add  flocculatlon  tanks  to  the  treatment  process. 

•  Install  flow  meters  at  each  filter  effluent. 

•  Re-design  the  sampling  system  to  maintain  higher  flow  velocities  at  all  times. 

Studies: 

•  Conduct  laboratory  tests  to  evaluate  the  merits  of  flash  mixing. 

•  Conduct  a  study  to  determine  if  the  present  method  of  adding  alum  and  fluoride 
together  is  responsible  for  fluoride  consumption. 

•  Conduct  plant-scale  tests  to  determine  the  improvement  which  would  result  from 
maintaining  lower  constant  filter  flow  rates. 

•  Conduct  a  plant-scale  study  to  determine  if  streaming  current  monitors  should  be 
installed  in  both  raw  water  headers. 

•  Investigate  the  backwash  procedure  to  determine  the  relative  duration  and  rise  of 
the  low  and  high  backwash  rates. 

Operational  and  Other  Recommendations: 

•  Develop  a  consistent  pattern  of  polymer  dosage  relative  to  alum  dosage. 

•  Develop  a  correlation  between  alum  dosage  and  alkalinity  consumption  to  verify 
alum  dosage. 

•  Record  the  fluoride  dosage  as  mg/L  of  F. 

•  Conduct  a  media  grain  size  analysis  on  each  filter  once  every  five  years.    Media 
depth  should  be  measured  annually. 

•  Examine  and  rationalize  the  organization,  interpretation  and  value  of  all  plant  testing. 

•  Prepare  a  process  and  piping  diagram. 


PLANT  STUDY  SUMMARIES  -  WEST  CENTRAL  REGION 


BRANTFORD  WATER  TREATMENT  PLANT 


ISBN  0-7729-3291-3                                                                                                                  | 

MOE  PROJECT  NUMBER: 

7-2011 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Brantford  Public  Utilities  Commission 

Source: 


Grand  River  (Holmedale  Canal) 


Location:      Brantford 
Population  Served:       75,000 

Communities  Served: 

•  City  of  Brantford 


Plant  Capacity  (ML/Day): 

•         Rated 


90.9 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


31.0  -  73.0  (1984-86  Range);  46.0  (1986  Avg.) 
20.0  -  70.0  (1984-86  Range);  43.1  (1986  Avg.) 


Plant  History: 


Original  works  consisted  of  a  privately-owned  pumping  station  built  in  1870. 

The  waterworks  was  purchased  by  the  municipality  in  the  early  1900s  and 

consisted  of  an  infiltration  gallery  with  chlorination. 

The  source  changed  to  a  blend  of  infiltration  and  river  water  in  1931 ;  at  this 

time  coagulation,  flocculation,  sedimentation  and  filtration  facilities  were  built. 

Fluoridation,  free  residual  chlorination  and  activated  carbon  for  taste  and 

odour  control  were  introduced  in  the  1940s. 

Expansion  in  1962  included  a  new  intake  (source  now  100%  river  water), 

screening,  low-lift  pumps,  pretreatment  basins  and  a  flash  mixing  chamber. 


BRAmFORD  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Pre-chlorination  (includes  contact  basin) 

Screening 

Taste  and  Odour  Control  (includes  contact  basin) 

Free  Chlorine  Residual  Control 

Coagulation 

Corrosion  Control 

Flocculation 

Sedimentation 

Filtration 

Fluoridation 

Post-chlorination 

Dechlorination 

Chloramination 

Waste  Treatment: 

•  Settling  tank  sludges  and  backwash  water  are  discharged  to  an  on-site 
lagoon,  where  the  supernatant  is  pumped  to  the  Grand  River  and 
accumulated  sludge  is  dredged  every  few  years. 

Chemicals  Used: 

Pre-chlorination  -  Chlorine  Gas 

Taste  and  Odour  Control  -  Powdered  Activated  Carbon 

Free  Clg  Res.  Control  -  Anhydrous  Ammonia 

Coagulation  -  Liquid  Alum 

Coagulation  Aid  -  Sodium  Silicate 

Sodium  Silicate  Activation  -  Sulphuric  Acid 

Corrosion  Control  -  Lime 

Fluoridation  -  Sodium  Silicofluoride 

Post-chlorination  -  Chlorine  Gas 


BRADFORD  WATER  TREATMENT  PLANT 


•  Dechlorination  -  Sulphur  Dioxide 

•  Chloramination  -  Anhydrous  Ammonia 

Plant  Operation: 

•  The  base  duty  low-lift  pump  is  a  variable-speed  unit  modulated  by  the  flash 
mix  chamber  level  signal.  As  demand  increases,  other  pumps  are  manually 
started  to  satisfy  demand. 

•  Filtration  rates  are  manually  set  by  the  operator  to  keep  the  clearwell  full. 
When  the  clearwell  is  within  300  mm  of  its  top  level,  the  filter  rate  is 
modulated  based  on  level  within  the  band. 

•  Filters  are  backwashed  once  every  24  hours. 

•  High-lift  pumps  are  manually  selected  to  maintain  system  pressures  and 
storage  volumes. 

•  Fluoride  addition  is  paced  to  plant  flowrate  with  manual  dosage  control;  all 
other  chemical  addition  is  completely  manual. 


BRAmFORD  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

1.78-231 

0.03  -  2.04 

0.24 

•    Colour  (TCU) 

11  -35' 

4-11 

6.5 

•   Temperature  (°C) 

2-25 

2-24 

12 

•   Alkalinity  (mg/L  as  CaCOa) 

135.0-245.8 

146.0  -  233.4 

197.4 

•    Hardness  (mg/L  as  CaCOj) 

223.0  -  337.0 

216.0-348.0 

288.4 

•    pH 

8.1  -  8.4 

7.6  -  8.0 

7.8 

•    Aluminum  (mg/L) 

0.029  -  0.850 

0.011  -0.350 

0.151 

•   Total  Chlorine  Residual  (mg/L) 

" 

0.51  -1.80 

1.28 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

>0  -  >500 

0 

0 

•   Total  Coliform  (cts/100  mL) 

>0  -  >5000 

0-  <100 

0 

•    Standard  Plate  Count  (cts/mL) 

7-113 

29 

♦   Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Frequent  minor  exceedances  in  colour  (DWSP) 

♦   Other: 

•    Occasional  exceedances  in  aluminum  residual 

*  1986  only 


BRANTFORD  WATER  TREATMENT  PLANT 


Turbidity  Profile: 


(FTU) 


Treated  Turbidity 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


BRAMTFORD  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Replace  existing  screens  with  travelling  screens  equipped  with  automated  cleaning 
capability. 

•  Install  a  backwash  water  turbidimeter. 

•  Install  a  settled  water  turbidimeter  that  serves  two  sampling  points  in  the  conduits 
supplying  filters  no.  2  and  5. 

•  Extend  the  impoundment  system  capacity  if  a  second  intake  is  planned. 

•  Convert  the  present  dry  chemical  fluoridation  feed  to  a  liquid  feed  system  and 
change  the  point  of  addition  to  the  high-lift  system. 

Studies: 

The  effective  size  and  uniformity  coefficient  of  the  media  in  filter  no.  5  should  be 

determined,  and  the  media  replaced  if  warranted. 

Conduct  a  particulate  removal  study  that  focusses  on  ways  of  improving  the 

performance  of  the  settling  tanks  and  filters. 

Determine  the  actual  flow  split  between  the  flocculation/sedimentation  trains  and 

recommend  ways  of  loading  these  units  more  equally. 

Determine  the  cause  of  high  aluminum  concentrations  in  treated  water. 

Investigate  use  of  a  streaming  current  monitor  to  improve  coagulant  dosage 

control. 

Continue  to  monitor  THM  levels  and  assess  the  effect  of  revised  plant  chlorination 

practices  on  THM  levels. 

Conduct  a  pilot-scale  evaluation  of  ozonation  as  an  alternative  to  chlorination. 

Inspect  the  intake  structure  and  pipe. 

Operational  and  Other  Recommendations: 

Prepare  a  process  and  piping  diagram  for  the  plant. 
Prepare  a  complete  plant  operations  manual. 


FORT  ERIE  -  ROSEHILL  WATER  TREATMENT  PLANT 


ISBN  0-7729-3296-4 

MOE  PROJECT  NUMBER: 

7-2006 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Niagara 

Source:         Lake  Erie 


Location:       Fort  Erie 


Population  Served:       24,000 


Communities  Served: 

•         City  of  Fort  Erie 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


50 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


8.3  -  38.7  (1984-86  Range);  16.5  (1986  Avg.) 
9.8  -  36.4  (1984-86  Range);  15.3  (1986  Avg.) 


Plant  History: 

•         The  plant  was  built  in  1980. 


FORT  ERIE  -  ROSEHILL  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Pre-chlorination 

Coagulation 

Flocculation 

Sedimentation 

Filtration 

Post-chlorination 

Waste  Treatment: 

•  Sludges  and  backwash  water  are  discharged  to  holding  tanks.  Supernatant 
Is  pumped  to  the  raw  watermain  and  sludge  is  trucked  off  site. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  Low-lift  flow  is  controlled  through  manual  adjustment  of  a  valve  that 
establishes  a  common  flow  set  point  to  each  side  of  the  plant. 

•  Plant  flow  is  modulated  by  a  valve  in  the  flocculator  inlet  line  based  on  the 
level  in  the  filter  inlet  channel. 

•  The  filter  rate  set  point  is  automatically  overridden  by  either  a)  the  filter  inlet 
channel  level  to  protect  against  dewatering  the  plant  should  the  filter  rate  set 
point  exceed  the  low-lift  pump  capacity,  or  b)  the  reservoir  level  as  it 
approaches  its  full  condition. 

•  High-lift  pumping  is  controlled  either  manually  or  automatically  based  on  the 
level  in  the  Fort  Erie  South  elevated  tank. 

•  Post-chlorine  addition  is  compound  loop-controlled.  All  other  chemical 
addition  is  flow-paced  with  manual  dosage  adjustment. 


FORT  ERIE  -  ROSEHILl  WATER  TREATMENT  PLAm 


Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (RU) 

0.7  -  71 

0.05  -  1.8 

0.31 

•    Colour  (TCU) 

. 

•    Temperature  (°C) 

0  -23 

•    Alkalinity  (mg/L  as  CaCOj) 

. 

•    Hardness  (mg/L  as  CaCOj) 

- 

•    pH 

- 

•    Aluminum  (mg/L) 

•    Free  Chlorine  Residua!  (mg/L) 

. 

0.10  -0.55 

0.34 

•    Total  Chlorine  Residual  (mg/L) 

. 

0.22  -  0.72 

0.48 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -  <500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

1  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

FORT  ERIE  -  ROSEHILL  WATER  TREATMENT  PLANT 


Turbidity  Profile: 


1985 


(FTU) 


MOEE  Drinking  Water  Objective 


1.0  in-u 


FORT  ERIE  -  ROSEHILL  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  None 

Studies: 

•  Conduct  a  study  to  determine  if  streaming  current  monitoring  would  be  beneficial 
for  coagulant  dosage  control. 

•  Study  the  effects  of  raw  water  acidification  ahead  of  coagulation. 

•  Determine  if  powdered  activated  carbon  can  be  used  for  organic  contaminant 
removal. 

•  Determine  if  the  settled  backwash  water  that  is  returned  to  the  head  of  the  plant 
acts  as  an  aid  or  a  deterrant  to  the  coagulation/flocculation/separation  processes. 

•  Study  the  potential  retrofitting  of  ozonation  and/or  UV  treatment  for  reduced 
halogenated  organics  formation. 

Operational  and  Other  Recommendations: 

•  Consider  using  alum  and  polyaluminum  chloride  together  for  improved  particulate 
removal,  especially  during  cold  water  periods. 


GRIMSBY  WATER  TREATMENT  PLANT 


ISBN  0-7729-3293-X                                                                                                                  || 

MOE  PROJECT  NUMBER: 

7-2012 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Niagara 

Source:         Lake  Ontario 

Location:       South  shore  of  Lake  Ontario  in  the  Town  of  Grimsby. 

Population  Served:       14,665 

Communities  Served: 

•         Town  of  Grimsby 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

•  Seasonal 


13.6 


19.3  (summer) 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


not  measured 

3.4  -  14.0  (1984-86  Range);  6.89  (1986  Avg.) 


Plant  History: 


The  original  works,  which  was  built  around  1905,  consisted  of  a  pumping 

station  and  pressure  filters. 

Expansion  occurred  in  1957  with  the  addition  of  sedimentation  tanks  and 

a  new  filter  building. 

Filter  media  changed  from  sand  to  dual-media  in  1982. 


GRIMSBY  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Taste  and  Odour  Control 

•  Coagulation 

•  Pre-chiorination 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Backwash  waste  and  settled  sludge  is  discharged  into  Lake  Ontario. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Taste  and  Odour  Control    -  Powdered  Activated  Carbon 

•  Coagulation  -  Before  1986  -  Alum 

1986  and  Later  -  Polyaluminum  Chloride 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  Plant  operation  is  manual. 

•  Raw  water  pump  selection  is  manual  and  is  based  on  clearwell  level.    No 
other  low-lift  pumping  control  is  present. 

•  All  filters  are  operated  manually.  The  pressure  filters  have  no  controls,  while 
the  newer  gravity  filters  are  each  equipped  with  a  filter  rate  controller. 

•  High-lift  pumps  are  selected  manually  to  maintain  a  discharge  pressure  of 
862  kPa  (125  psi).    Reservoir  levels  are  not  used  for  control. 

•  Coagulant  and  powdered  activated  carbon  addition  is  totally  manual. 

•  Pre  and  post-chlorination  is  paced  to  plant  flowrate  with  manual  dosage 
adjustment. 
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Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry; 

•    Turbidity  (FTU) 

0.8  -  145 

0.06-  10.6 

0.23 

•    Colour  (TCU) 

1.5-45 

0.5  -  3.0 

1.1 

•   Temperature  (°C) 

0  -  22.5 

0  -  22.5 

8 

•    Alkalinity  (mg/L  as  CaCOa) 

92.2  -  144.4 

73  -  104 

94.6 

•    Hardness  (mg/L  as  CaCOj) 

121  -  148 

130  -  143 

136 

•    pH 

7.9  -  8.6 

7.1  -  8.3 

8.0 

•    Aluminum  (mg/L) 

. 

•    Total  Chlorine  Residual  (mg/L) 

0.32  -  0.72 

0.38 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

2-  1,507 

0 

0 

•   Total  Coliform  (cts/100  mL) 

136  -  125,380 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

. 

♦  Additional  Selected  Parameters. 

■ 

•    Chlorophyll-a  (mg/L) 

1.7-36.3 

- 

•    Chlorophyll-b  (mg/L) 

0.3  -  3.2 

- 

MOEE  Drinking  Water  Objective  Exce 

edances: 

♦   Parameters  Related  to  Health: 

•   Occasional  exceedances  in  turbidity 

4   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

1 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  a  raw  water  flow  meter  on  the  400  mm  dia.  discharge  pipe  from  the  low  lift 
pumps.  It  should  be  equipped  with  a  flow  indicating  controller,  totalizer,  signal 
transmitter  and  flow  recorder. 

•  Existing  flocculation  and  sedimentation  basins  should  be  covered  and  weather- 
proofed  to  improve  cold  weather  operation. 

•  Consider  the  construction  of  a  new  and  larger  intake,  properly  sited  in  deep  water 
where  the  raw  water  quality  is  better  and  more  consistent  compared  with  that  of 
the  present  location. 

•  Install  a  Streaming  Current  Detector  (S.C.D.)  to  monitor  the  optimum  coagulant 
dosage  as  determined  in  the  laboratory  by  jar  test  and/or  streaming  current 
titration. 

•  Following  first-hand  experience  gained  with  the  operation  and  performance  of  a 
S.C.D. ,  a  decision  can  be  reached  as  to  whether  automatic  dosage  control  based 
on  a  4  to  20  mA  DC  output  signal  from  the  S.C.D.  is  warranted.  The  implemention 
of  this  recommendation  would  require  the  provision  of  new  chemical  feed  pumps 
with  automatic  speed  and  stroke  adjustment  capabilities. 

•  Install  chemical  injector  nozzles,  one  in  the  400  mm  dia.  common  low-lift  discharge 
header  and  one  in  the  200  mm  dia.  raw  water  header  supplying  the  pressure  filters. 

•  Frazil  ice  formation  at  the  bell  mouth  of  the  gravity  flow  intake  can  be  partially 
overcome  by  installing  a  compressed  air  system  consisting  of: 

1  -  85  m^h  capacity  air  blower,  3  kW  motor. 

1  -  75  mm  dia.  air  line  with  perforated  ring  header  around  bell  mouth  of 

intake. 
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Studies: 

•  Consider  installing  polymer  storage  and  feed  equipment  in  order  to  investigate 
using  polymers  as  coagulant  aids.  In  addition,  the  performance  of  alternate 
primary  coagulants  can  be  tested. 

•  Assess  the  feasibility  of  operating  the  pressure  filters  during  the  winter. 

•  Investigate  filtering  to  drain  via  the  filter  drain  valve  (at  low  rate)  as  an  alternate 
means  of  improving  filter  effluent  quality  at  start-up. 

•  The  efficiency  of  post-chlorination  can  be  improved  by  increasing  the  available 
contact  time.  This  could  be  achieved  by  chlorinating  individual  filter  effluent  from 
both  the  gravity  flow  filters  and  the  pressure  filters.  In  light  of  the  Region's  current 
expansion  and  development  plans  regarding  the  Grimsby  water  supply,  the 
concept  for  increasing  the  chlorine  contact  time  will  need  to  be  considered  further. 
It  is  therefore  recommended  that  a  study  be  undertaken  to  establish  the  feasibility 
and  costs  of  this  proposal. 

•  The  overall  efficiency  of  the  chlorination  process  can  be  improved  by  lowering  the 
high  raw  water  pH.  The  feasibility  of  incorporating  pH  adjustment  at  the  plant 
should  be  investigated. 

Operational  and  Other  Recommendations: 

•  Operate  the  existing  flocculators  at  higher  speeds  in  order  to  increase  the  efficiency 
of  flocculation. 

•  Effluent  turbidity  from  the  pressure  filters  should  be  routinely  monitored. 

•  Continue  to  let  filter  rest  for  about  1 5  minutes  after  a  wash  before  returning  the  filter 
to  service,  whenever  possible. 

•  The  optimum  coagulant  dosage,  which  is  currently  selected  on  the  basis  of  the 
plant's  track  record,  should  be  based  on  jar  test  results  for  the  various  raw  water 
turbidities  experienced  at  the  plant.  The  jar  test  results  should  be  plotted  (alum 
dosage  versus  raw  water  turbidity)  in  the  form  of  a  dosage  chart  for  use  by  the 
operators.  Adjustments  to  the  chart  over  time  can  be  made  based  on  the  results 
of  full-scale  treatment. 
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Continue  to  minimize  hydraulic  surges  during  start  up  by  slowly  opening  the  filter 
effluent  valve. 

Raw  and  treated  water  should  be  analyzed  periodically  for  dissolved  aluminum 
content.  Also,  tests  should  be  carried  out  to  establish  the  levels  of  total 
trihalomethanes  in  the  treated  water. 
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MOE  PROJECT  NUMBER: 

7-2008 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Hamilton- 
Wentworth 

Source:         Lake  Ontario 

Location:       In  Hamilton,  south  of  Hamilton  Harbour. 

Population  Served:       385,000 

Communities  Served: 

•  Cities  of  Hamilton,  Stoney  Creek 

•  Towns  of  Ancaster,  Dundas,  Flamborough  (Waterdown) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

909 
909 

Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 

IOC 
76.8 

100-617  (1984-86  Range);  293.0  (1986  Avg.) 
76.8  -  591  (1984-86  Range);  277.6  (1986  Avg.) 


Plant  History: 

•  A  water  supply  facility  has  been  located  on  the  site  since  1859. 

•  The  east  filter  building  was  added  in  the  late  1950s. 

•  Major  renovations  were  conducted  in  1973-74  including  new  chlorination 
facilities,  flocculation  tanks  and  cleanwell  number  2. 

•  Filter  underdrains  and  media  were  replaced  in  1984-85. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Dechlorination 

•  Ammoniation 

•  Post-chlorination  (used  only  if  necessary) 

•  Fluoridation 

Waste  Treatment: 

•  Sludges  and  backwash  water  are  discharged  to  the  sewage  plant. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Dechlorination  -  Sulphur  Dioxide 

•  Ammoniation  -  Anhydrous  Ammonia 

•  Post-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Hydrofluosilicic  Acid 

Plant  Operation: 

•  The  plant  operates  only  at  night  during  the  week  to  save  on  electricity 
costs,  and  24  hours  per  day  on  weekends. 

•  A  pumping  rate  is  set  at  the  beginning  of  each  month  and  is  not  changed 
unless  there  is  an  emergency. 

•  Filters  are  operated  at  25%  below  their  rated  capacity  and  the  number  of 
filters  in  operation  will  vary  depending  on  the  pre-set  plant  pumping  rate. 
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An  automatic  system,  which  monitors  the  levels  in  the  clearwells  and  settled 
water  conduit  and  the  flow  through  the  filters,  is  used  for  plant  flow  control. 
Pre-chlorine  addition  is  compound  loop-controlled.  Other  chemical  addition 
is  flow-paced  with  manual  dosage  control. 
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Water  Quality: 

Raw  Water 

Treated  Water                     | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.2  -  20.7 

0.13-1.27 

0.42 

•    Colour  (TCU) 

- 

•    Temperature  (°C) 

1  -22 

- 

•    Alkalinity  (mg/L  as  CaCOs) 

80  -  133 

77-99 

91 

•    Hardness  (mg/L  as  CaCOj) 

122  -  152 

. 

•    pH 

6.70  -  8.03 

6.05  -  7.70 

7.42 

•    Aluminum  (mg/L) 

0.025  -  2.000 

0.053  -0.190 

0.106 

•    Total  Chlorine  Residuar(mg/L) 

0.54  -  3.85 

0.80 

♦   Bacteria: 

•    Fecal  Conform  (cts/100  mL) 

0  -  <500 

. 

•   Total  Coliform  (cts/100  mL) 

0  -  <5000 

. 

. 

•    Standard  Plate  Count  (cts/mL) 

0  -  <500 

<5 

♦  Additional  Selected  Parameters: 

•   Total  Trihalomethanes  (ug/L) 

0 

3-51 

19.7 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Frequent  exceedance  in  aluminum  residual  suspected  (limited  data) 

*   Free  CI2  residual  is  usually  =  0  mg/L. 
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Turbidity   Profile:                                                                                                                | 
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RECOMMENDATIONS: 
Physical  Improvements: 

•  None 

Studies: 

•  Assess  the  accuracy  of  the  flow  measurement  devices  throughout  the  plant  and 
calibrate  them  if  necessary. 

•  Determine  the  types  of  combined  chlorine  residuals  that  are  formed  in  the  plant. 
If  taste  and  odour  offenders  are  being  produced,  changes  to  the  plant's 
chlorination  scheme  may  be  required. 

•  Investigate  the  potential  of  streaming  current  monitoring  for  alum  dosage  control. 

•  Conduct  a  study  to  determine  if  samples  from  the  raw  water  sample  line  are 
representative  of  plant  conditions. 

•  Investigate  methods  to  reduce  condensation  on  the  on-line  turbidimeter  calibration 
cells,  which  causes  false  readings. 

•  Due  to  part-time  plant  operation  on  weekdays,  filters  are  shut  down  and  started 
between  backwashes.  A  study  is  needed  to  determine  if  water  quality  is  adversely 
affected,  and  if  so,  options  such  as  filtering  to  waste  or  continuous  operation  may 
need  investigation. 

Operational  and  Other  Recommendations: 

•  Establish  a  relationship  between  raw  turbidity  and  optimum  alum  dosage  that  can 
be  used  as  an  operational  guideline. 

•  Improve  the  plant  laboratory  reporting  system  to  make  data  more  available  for 
review  and  evaluation. 

•  Conduct  a  review  of  the  current  routine  laboratory  analyses  done  at  the  plant.  For 
example,  the  twice  daily  measurement  of  hardness  is  of  little  value.  Analyses  such 
as  aluminum  residual  or  total  kjeldahl  nitrogen  would  be  more  useful. 

•  Review  the  policy  that  allows  only  Maintenance  Department  staff  to  check  and 
calibrate  instruments. 

•  Implement  and  maintain  a  system  for  recording  consumer  complaints. 
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ISBN  0-7729-3286-7                                                                                                                       | 

MOE  PROJECT  NUMBER: 

7-2010 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Waterloo 

Source:         Groundwater 

Location:      Well  fields  are  located  throughout  the  Kitchener  area. 

Population  Served:       144,000 

Communities  Served: 

•  Cities  of  Kitchener  and  Waterloo  (partial) 

•  Township  of  Wilmot  (Mannheim) 

System  Capacity  (ML/Day): 

•  Perennial  Yield         -  80.9 

•  Max.  7-Day  Yield      -  119.3 

System  Flow  (ML/Day): 

•  Treated  Water  -  total  system  flows  not  reported 

System  History: 

•  The  first  wells  were  constructed  in  the  city  centre  in  the  late  1800s. 

•  New  well  fields  were  developed  in  the  western  part  of  Kitchener  and  in 
Wilmot  Township  in  the  1950s. 

•  Beginning  in  1974,  induced  infiltration  systems  were  developed  along  the 
Grand  River. 

•  The  supply  presently  consists  of  seven  well  fields  and  three  induced 
infiltration  systems.  The  full  report  deals  with  two  well  fields  (Mannheim 
East/West  and  Strange  St.)  and  one  infiltration  field  (Woolner). 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Chlorination 

•  Taste  and  Odour  Control 

Waste  Treatment: 

•  No  wastes  are  generated  in  the  water  supply  system. 

Chemicals  Used: 

•  Chlorination  -  Sodium  Hypochlorite 

•  Taste  and  Odour  -  Sodium  Hypochlorite  and 
Control                                Sodium  Chlorite 

Plant  Operation: 

•  Only  wells  with  a  history  of  bacterial  contamination  are  chlorinated  as 
needed  to  produce  the  desired  residual  in  the  distribution  system  or  in  a 
reservoir. 

•  Taste  and  odour  control  is  practiced  at  the  infiltration  wells  along  the  Grand 
River. 

•  Chemical  feed  pumps  are  set  for  the  average  well  flow  rate.  There  is  no 
flow  pacing  and  very  little  dosage  adjustment  is  needed  after  initial  setup. 

•  System  pumping  is  determined  by  reservoir  levels  and  system  pressure. 
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Water  Quality:   Varies  from  one  well  to  another;  not  possible  to  present  sun  unary  data. 

Raw  Water 

Treated  Water                      | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry; 

•    Turbidity  (FTU) 

•    Colour  (TCU) 

•   Temperature  (°C) 

•   Alkalinity  (mg/L  as  CaCOj) 

.... 

•    Hardness  (mg/L  as  CaCOj) 

•    pH 

•    Aluminum  (mg/L) 

•    Free  Chlorine  Residual  (mg/L) 

♦   Bacteria: 

•    Fecal  Colrform  (cts/100  mL) 

•    Total  Coliform  (cts/100  mL) 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

•    Manganese  (mg/L) 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 



♦   Parameters  Related  to  Aesthetic  Quality: 

♦   Other: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Strange  Street  wells  K12  and  K17  should  be  equipped  with  chlorination  equipment 
to  ensure  better  control  chlorine  residuals  in  the  Strange  Street  reservoir. 

•  All  Mannheim  wells  should  be  chlorinated  because  of  the  number  of  service 
connections  that  exist  on  the  well  field  transmission  mains. 

•  Disinfect  all  water  in  the  distribution  system. 

•  Continue  with  the  installation  of  treated  water  sample  lines  a  sufficient  distance 
downstream  of  chlorine  addition  at  the  wellhead. 

•  Replace  existing  orifice  plate  meters  with  more  accurate  propeller-type  meters. 

Studies: 

•  Determine  the  overall  bacteriological  quality  of  the  Kitchener  water  supply;  all 
weekly  samples  should  be  analyzed  for  standard  plate  counts  and  background 
analyses  for  one  to  two  years  in  order  to  support  the  study. 

•  Conduct  a  field  test  at  Woolner  Well  K80  to  assess  the  effectiveness  of  activated 
carbon  in  treating  seasonal  tastes  and  odours. 

•  Evaluate  iron  and  manganese  sequestration  at  Strange  Street  Well  K14. 

•  Compile  an  inventory  of  past  and  present  point  sources  of  contamination. 

•  Evaluate  the  feasibility  of  using  trailer-mounted,  portable  treatment  systems  for 
emergency  treatment  of  contaminated  wells. 

Operational  and  Other  Recommendations: 

•  The  Region  should  increase  the  bacteriological  sampling  frequency  to  more  than 
weekly  as  per  the  Ontario  Drinking  Water  Objectives. 

•  The  Region  should  develop  a  chlorination  plan  that  includes  goals,  the  outlines  of 
a  monitoring  program  and  a  staff  training  program. 

•  Monitor  chlorine  residuals  at  the  Strange  Street,  Mannheim  and  Woolner  wells  and 
the  Strange  Street  and  Mannheim  reservoirs  on  a  daily  basis.  Chlorine  residual 
analyzers  tied  into  SCADA  are  a  preferred  alternative  to  manual  monitoring. 
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Train  staff  to  follow  standard  bacteriological  sampling  protocols. 

Ensure  that  bacteriological  sampling  locations  in  the  distribution  system  are 

representative  of  actual  water  quality  e.g.  sampling  at  household  taps. 

Discontinue  sodium  chlorite  application  at  infiltration  wells. 

Document  well  status  daily  as  opposed  to  the  present  weekly  status  report,  so  that 

monthly  flows  are  more  accurately  calculated. 

Wilmot  Township  should  implement  a  bacteriological  sampling  program  in  the 

Mannheim  area  where  residents  are  supplied  from  the  Mannheim  well  field. 

Add  Strange  Street  well  K12  to  the  MOEE  Drinking  Water  Surveillance  Program  for 

further  monitoring. 
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MOE  PROJECT  NUMBER: 

7-2005 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Niagara 

Source:  Niagara  River 
Location:  Niagara  Falls 
Population  Served:       69,000 

Communities  Served: 

•         City  of  Niagara  Falls 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


146 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


1983-86  range  not  reported;    53.1  (1986  Avg.) 
24.1  -  129.4  (1983-86  Range);  50.7  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1930  and  is  referred  to  as  Section  1.    It 
contains  flocculation  and  settling  tanks  and  filters  1-4. 
Section  2  was  built  in  1954  and  contains  flocculation  and  settling  tanks  and 
filters  5-12. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Taste  and  Odour  Control 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Pre-chlorination 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Sludges  and  backwash  water  are  discharged  to  the  Niagara  River. 

Chemicals  Used: 

•  Taste  and  Odour  Control  -  Powdered  Activated  Carbon 

•  Coagulation  -  Liquid  Alum 

•  Pre-chlorination  -  Chlorine  Gas 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  Total  plant  flow  is  equally  divided  between  Sections  1  and  2. 

•  Raw  water  flow  through  each  section  is  modulated  by  control  valves  to 
maintain  the  settled  water  level  within  a  150  mm  band. 

•  All  flocculation  and  settling  tanks  are  in  operation  all  of  the  time. 

•  Not  all  filters  are  operated  all  the  time.  There  is  a  rotation  system,  and  the 
number  in  operation  is  based  on  clearwell  demand. 

•  The  filter  rates  are  set  near  their  maximum.    A  clearwell  level  override 
system  decreases  the  rate  as  the  clearwell  nears  its  full  condition. 

•  Chlorine  and  alum  addition  is  flow-paced  with  manual  dosage  adjustment. 
Carbon  addition  is  manual;  it  is  used  mainly  during  the  summer  as  needed. 
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Water  Quality: 

Raw  Water 

Treated  Water                      | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.45  -  51 

0.06  -  1.60 

0.27 

•    Colour  (TCU) 

2.5  -  15 

0.5-1.5 

1.0 

•    Temperature  (°C) 

0.5  -  29.0 

•    Alkalinity  (mg/L  as  CaCOj) 

95.7  -  102.5 

74.4  -  96.9 

92.3 

•    Hardness  (mg/L  as  CaCOj) 

117.5-131.9 

117.5  -  131.9 

125.5 

•    pH 

8.10-8.42 

7.17-8.31 

8.02 

•    Aluminum  (mg/L) 

0.009  -  0.380 

0.042  -  0.310 

0.104 

•    Total  Chlorine  Residual  (mg/L) 

. 

0.29  -  0.85 

0.47 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -250 

0 

0 

•    Total  Coliform  (cts/100  mL) 

2  -  6900 

0-2 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Occasional  exceedances  in  aluminum 

residual 

1 
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Turbidity  Profile: 


1983 


1984 


1985 


(FTU) 


1984 


1985 
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1.0  FTU 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Provide  the  means  to  separately  measure  the  separate  flows  for  plant  Sections  1 
and  2. 

•  Install  alum  feed  pump  calibration  equipment. 

•  Consider  a  streaming  current  monitoring  system  for  coagulant  dosage  control,  with 
separate  monitors  for  Sections  1  and  2,  if  merits  are  proven  by  further  tests. 

•  Provide  separate  coagulant  application  points  for  plant  Sections  1  and  2. 

•  Convert  plant  Section  1  flocculation  tanks  to  bottom  entry. 

•  Install  an  additional  chlorine  weigh  scale  to  allow  separate  measurement  of  pre  and 
post-chlorine  feeds. 

Studies: 

•  Conduct  laboratory  and  plant-scale  testing  to  evaluate  the  merits  of  flash  mixing. 

•  Continue  to  study  the  use  of  coagulant  aids. 

•  Conduct  plant-scale  studies  of  the  effects  of  flow  rate  on  flocculation  tank 
performance. 

•  Conduct  a  study  to  evaluate  methods  of  minimizing  short-circuiting  in  the  settling 
tanks. 

•  Conduct  plant-scale  testing  to  evaluate  the  effect  of  lower  filtration  rates  on  filter 
effluent  quality. 

•  Determine  the  optimum  backwash  water  volumes. 

Operational  and  Other  Recommendations: 

•  Record  the  backwash  water  volumes. 

•  include  the  following  in  the  plant's  record  of  information: 

-  process  and  piping  diagram 

-  filter  media  characteristics 

-  drawings 
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MOE  PROJECT  NUMBER: 

7-2009 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Haldimand-Norfolk 

Source: 


Lake  Erie 


Location:       Port  Dover 
Population  Served:       4,682 

Communities  Served: 

•  City  of  Nanticoke  (Port  Dover) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


9.7 
10.7 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


1.22  -  7.02  (1984-86  Range);  3.98  (1986  Avg.) 
1.15  -  5.39  (1984-86  Range);  2.47  (1986  Avg.) 


System  History: 

•  The  Doan's  Hollow  Infiltration  Gallery  was  constructed  in  1923  and  was  the 
only  source  of  water  until  1954.  It  presently  supplies  chlorinated  water  to 
the  distribution  system  and  makes  up  about  25  percent  of  the  total  supply 
for  Port  Dover.  The  remainder  of  this  summary  will  focus  on  the  treatment 
plant. 

•  The  plant  was  built  in  1954  (old  plant),  and  expanded  in  1976  (new  plant) 
to  its  present  size. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Flocculation  and  Sedimentation  (upflow  clarifiers) 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Clarifier  sludge  is  discharged  to  a  sanitary  sewer. 

•  Backwash  water  is  discharged  to  Lake  Erie. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Polyaluminum  Chloride 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  plant  is  operated  in  a  start/stop  mode.  The  old  plant  can  be  operated 
independently. 

•  The  plant  is  staffed  eight  hours  per  day,  five  days  a  week  and  is  checked 
twice  daily  on  weekends. 

•  Low-lift  pump  selection  and  operation  is  automatic  and  is  based  on  clearwell 
level. 

•  The  filters  are  not  equipped  with  rate  controllers.    Backwashing  is  done 
once  every  day. 

•  High-lift  pump  selection  and  operation  is  automatic  and  based  on  the 
elevated  storage  tank  level. 

•  All  chemical  addition  is  manually  controlled. 
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Water  Quality: 

1 

1 

1 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU)  " 

0.18-30.1 

0.05  -  3.4 

0.26 

•    Colour  (TCU) 

2.5  -  27.0 

<0.4  -6.0 

2.0 

•    Temperature  (°C) 

0-25 

•    Alkalinity  (mg/L  as  CaCOa) 

101.0  -217.2 

34.8-  194.2 

97.0 

•    Hardness  (mg/L  as  CaCOa) 

103.7  -  266.7 

106.5  -  266.7 

163.6 

•    pH 

7.52  -  8.35 

7.71  -  8.50 

8.12 

•    Aluminum  (mg/L) 

•    Free  Chlorine  Residual  (mg/L) 

0.05  -  2.00 

0.59 

♦   Bacteria: 

•    Fecal  Coliform  (cts/IOOmL) 

0 

•    Total  Coliform  (cts/100mL) 

0 

•    Standard  Plate  Count  (cts/mL) 

. 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

No  data  after  March  1985 
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Turbidity  Profile: 


value=30.l  ; 

Raw  Turbidity 
--*-     Maximum 
-^    Minimum 
Average 

'-. 

1 

y-A 

A  MM  I 

^l:/\- 

/ 

1984 

'    '    '    '    '    'l985 ' 

1986 

1 

2 
1.8 
1.6 
1.4 
1.2 

1 
0.8 
0.6 
0.4 
0.2 
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Treated  Turbidity 
--*-     Maximum 
~*—    Minimum 
Average    . 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  surface  washers  and  backwash  rate  controllers  on  the  old  filters. 

•  Examine  the  media  in  the  old  filters,  and  replace  if  necessary. 

•  Install  flow  controllers  on  the  filters. 

•  Install  a  streaming  current  monitor  for  coagulant  dosage  control. 

•  Construct  a  chemical  storage  facility  meeting  current  environmental  and  labour 
standards. 

•  Replace  the  gasoline-powered  generator  with  a  standby  diesel  generator  set  for 
safety  reasons. 

•  Install  a  valve  on  the  intake  to  the  new  wet  well  to  permit  isolation  of  either  section 
of  the  plant. 

•  Interconnect  the  two  high-lift  discharge  headers. 

•  Purchase  a  pH  meter  for  the  laboratory. 

Studies: 

•  Review  the  existing  chlorination  systems  to  determine  the  optimum  chlorine 
application  points  and  additional  equipment  requirements. 

•  Conduct  a  plant  flow  audit  and  routinely  calibrate  all  flow  meters. 

•  Develop  a  plan  for  automation  of  the  plant  operation. 

•  A  detailed  study  of  the  Doan's  Hollow  Infiltration  Gallery  is  needed  if  it  is  to 
continue  as  a  water  supply  for  Port  Dover.  The  study  should  determine  the  extent 
and  condition  of  the  tile  bed,  and  should  also  define  the  drainage  area  and 
possible  inputs  of  agricultural  chemicals  and  other  contaminants. 

Operational  and  Other  Recommendations: 

•  All  filters  should  be  operated  all  of  the  time  in  order  to  reduce  filter  rates  and 
minimize  the  number  of  starts/stops. 

•  Prepare  a  detailed  plant  process  and  piping  diagram. 
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Standard  operating  procedures  and  reporting  forms  should  be  developed  and 

provided  to  all  plant  operators. 

Develop  an  emergency  contingency  plan  for  the  Port  Dover  plant. 

The  existing  access  driveway  is  a  potential  hazard  for  chemical  delivery  trucks  in 

the  winter;  it  should  be  upgraded  and  paved. 
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ISBN  0-7729-3301-4 

MOE  PROJECT  NUMBER: 

7-2007 

MOE  REGION: 

West  Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Niagara 

Source: 


Lake  Erie 


Location:      St.  Catharines 


Population  Served:       148,220 


Communities  Served: 

•  Cities  of  St.  Catharines  and  Thorold 

•  Towns  of  Niagara-on-the-Lake  and  Lincoln  (Vineland) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


228 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


70.1  - 194.3  (1984-86  Range);  112.2  (1986  Avg.) 

78.2  - 186.0  (1984-86  Range);  108.5  (1986  Avg.) 


Plant  History: 

•  The  original  plant  (Plant  1)  was  built  in  1925-26  and  included  chlorine  and 
alum  addition,  settling  tanks,  filters  1-6  and  a  reservoir. 

•  Plant  2  was  built  in  1954-56  and  included  flocculation  tanks  in  addition  to 
settling  tanks  and  filters  7-12. 

•  Plant  3  was  built  in  1974-77  and  included  flocculation  tanks  in  addition  to 
settling  tanks  and  filters  13-15. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Flocculation  (Plants  2  and  3  only) 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Settling  tank  sludge  is  hauled  to  a  sewage  pumping  and  is  eventually 
treated  at  the  sewage  plant. 

•  Backwash  water  is  discharged  to  Beaver  Dam's  Creek. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  three  "plants"  have  their  own  flocculation,  sedimentation,  filtration  and 
clearwell  facilities,  but  share  a  common  intake,  screens,  reservoir  and  low- 
lift/high-lift  pumps. 

•  Low-lift  pump  output  is  controlled  by  modulating  valves,  which  maintain  the 
water  level  in  the  settled  water  conduits  within  a  150  mm  band. 

•  All  filters  are  operated  at  a  constant  rate  and  are  dual-media. 

•  Filter  rates  are  manually  controlled  in  the  three  plants,  although  Plant  3  has 
an  automatic  control  system  that  overrides  the  filter  rate  set  point  when  the 
Plant  3  clearwell  approaches  a  full  condition. 

•  The  criterion  for  initiating  backwash  in  all  filters  is  headless. 
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Approximately  two-thirds  of  the  treated  water  is  fed  to  the  distribution 

system  by  gravity;  the  remainder  is  delivered  by  high-lift  pumps. 

Coagulant  addition  is  paced  to  raw  water  flowrate  with  manual  dosage 

adjustment. 

Chlorine  addition  is  paced  to  the  appropriate  raw  or  treated  water  flowrate 

and  dosage  is  manually  controlled  to  maintain  specified  free  chlorine 

residuals. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

2.5  -  33.3 

0.08  -  0.94 

0.18 

•    Colour  (Hazen  U) 

0.5  -  35 

0.5  -  5.5 

1.0 

•    Temperature  (°C) 

0-28 

. 

•    Alkalinity  (mg/L  as  CaCOa) 

91  -  109 

88  -  103 

95 

•    Hardness  (mg/L  as  CaCOa) 

114  -  141 

114  -  142 

130 

•    pH 

7.4  -  8.5 

7.4  -  8.5 

7.9 

•    Aluminum  (mg/L) 

. 

. 

•    Total  Chlorine  Residual  (mg/L) 

0.24  -  0.61 

0.37 

♦   Bacteria: 

•    Fecal  Col  if  orm  (cts/ 100  mL) 

0  -  <500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  >5000 

0  -  <100 

0 

•    Standard  Plate  Count  (cts/mL) 

♦   Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  total  coliforms 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 
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Turbidity   Profile: 


Raw  Turbidity 
Maximum        — •—  Minimum       Average 


(FTU) 


0.8 


Treated  Turbidity 
""*"  Maximum       """  Minimum       Average 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Replace  the  existing  combined  Plant  1  &  2  raw  water  flowmeter  with  separate 
flowmeters  for  Plants  1  and  2. 

•  Modify  the  Plant  1  and  2  raw  water  piping  and  install  separate  alum  feed  systems 
for  the  two  plants. 

•  Modify  the  chlorine  feed  system  to  allow  individual  weighing  of  pre-  and  post- 
chlorine  feeds. 

•  Install  effluent  turbidimeters  on  the  Plant  1  and  2  filters. 

•  Install  motorized  valves  on  the  four  treated  water  flowmeters  and  replace  the  four 
treated  water  transmitters. 

•  Re-design  the  sampling  system  to  maintain  higher  line  velocities. 

Studies: 

•  Conduct  laboratory  and  plant-scale  testing  to  evaluate  the  merits  of  flash  mixing. 

•  Conduct  plant-scale  testing  to  determine  the  improvement  that  would  result  from 
maintaining  lower  constant  filter  rates. 

•  Consider  a  streaming  current  monitoring  system  if  the  merits  are  proven  by  a  plant 
trial. 

•  Conduct  laboratory  and  plant-scale  testing  to  evaluate  the  merits  of  coagulant  aids. 

•  Investigate  the  backwash  procedure  and  determine  the  optimum  rise  rates  and 
washwater  volumes. 

•  Conduct  a  media  sieve  analysis  on  each  filter  once  every  five  years.    Measure 
media  depth  annually. 

Operational  and  Other  Recommendations: 

•  Set  up  a  data  collection  and  storage  system  to  facilitate  data  assessment. 

•  Prepare  a  process  and  piping  diagram  for  the  plant. 
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MOE  PROJECT  NUMBER: 

7-2017 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Halton 

Source: 


Lake  Ontario 


Location:       Burlington 
Population  Served:       120,000 

Communities  Served: 

•         City  of  Burlington,  small  portion  of  the  City  of  Oakvilie 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


165 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


33.3  -  123.0  (1984-86  Range);  61.4  (1986  Avg.) 
28.8  - 115.0  (1984-86  Range);  58.1  (1986  Avg.) 


Plant  History: 

•  The  plant  was  built  in  1935  and  was  expanded  in  1950,  1954  and  1956. 
These  works  are  no  longer  operating. 

•  A  major  expansion  in  1960  included  two  filters,  settling  basins,  new  low-lift 
station  and  high-lift  renovations.   A  new  intake  was  constructed  in  1963. 

•  Two  new  filters,  and  low  and  high-lift  pumps  were  added  in  1970. 

•  A  six-year  expansion  was  completed  in  1983  and  included  a  SCADA 
system,  new  high-lift  station,  four  new  filters,  new  chemical  building, 
additional  low-lift  capacity  and  a  new  administration/control  building. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Pre-chlorination 

Coagulation 

Flocculation 

Filtration 

Post-chlorination 

Fluoridation 

Waste  Treatment: 

•  Screenings  are  trucked  to  a  landfill.  Backwash  water  is  handled  on-site;  the 
overflow  is  discharged  to  Lake  Ontario  and  the  remainder  is  sent  to  a 
sewage  pumping  station  for  further  treatment. 


Chemicals  Used: 

Pre-chlorination 

Chlorine  Gas 

Coagulation 

Liquid  Alum 

Coagulation  Aid 

Catfloc-T  Polyelectrolyte 

Post-chlorination 

Chlorine  Gas 

Fluoridation 

Hydrofluosilicic  Acid 

Plant  Operation: 

•  Plant  is  a  continuously-operated  direct  filtration  plant. 

•  The  plant's   SCADA  system  operates  and  controls  many  of  the  plant 
functions.  The  plant  can  also  be  manually  operated  at  any  time. 

•  Low-lift  pumping  control  is  based  on  the  level  in  the  flocculated  water 
conduit,  and  is  accomplished  automatically  by  a  modulating  control  valve. 
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Filtration  rates  are  manually  set  by  the  operator.    When  the  clearwell  is 

within  300  mm  of  its  top  level,  the  filter  rate  is  modulated  based  on  level 

within  the  300  mm  band.    When  the  level  falls  out  of  the  band,  the  filter 

operates  at  the  pre-set  rate. 

Filter  backwash  initiation  is  based  on  either  headloss,  effluent  turbidity  or  72 

hour  duration,  whichever  occurs  first. 

High-lift  pumping  is  based  on  distribution  system  storage  levels. 

All  chemical  addition  is  paced  to  the  appropriate  flowrate  with  manual 

dosage  adjustment. 
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Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (i=TU) 

0.48  -  62 

0.08-  1.2 

0.26 

•    Colour  (TCU) 

<0.5  -  8.0 

<0.5  -  3.5 

0.7 

•    Temperature  (°C) 

2  -24 

•   Alkalinity  (mg/L  as  CaCOa) 

93.3  -  103.3 

88.6  -  98.4 

93.1 

•    Hardness  (mg/L  as  CaCOj) 

125.5-138.7 

126.6-139.5 

134.1 

•    pH 

7.7  -  8.4 

7.1  -8.1 

7.53 

•    Aluminum  (mg/L) 

•    Free  Chlorine  Residual  (mg/L) 

0.15-0.75 

0.56 

♦   Bacteria 

•    Fecal  Coliform  (cts/100  mL) 

1  -  >500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

1  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.01  -  1.45 

<  0.005  -  0.060 

0.027 

MOEE  Drinking  Water  Objective  Exce 

Bdances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

BURUNGTON  WATER  TREATMENT  PLANT 
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Turbidity   Profile: 


30 


Raw  Turbidity 
Maximum       ~*~  Minimum       Average 


(FTU) 


Treated  Turbidity 
Maximum       — *—  Minimum       Average 


1985 


MOEE  Drinking  Water  Objective 


1.0  FTU 


BURLINGTON  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Replace  mercury  float  switches  throughout  the  plant. 

•  Review  and  upgrade  laboratory  equipment. 

•  Install  on-line  continuous  turbidity  monitoring  systems  for  each  filter. 

Studies: 

•  Conduct  a  study  to  determine  the  effectiveness  of  a  streaming  current  monitor  for 
coagulant  dosage  control. 

•  Conduct  a  filter  media  study  that  examines  the  degree  of  media  intermixing,  media 
depth,  effective  sizes  and  the  effect  of  additional  agitation  during  backwash. 

•  Conduct  bench-scale  and  plant  studies  to  assess  the  use  of  polyaluminum  chloride 
as  a  primary  coagulant. 

•  Study  the  effectiveness  of  the  existing  polymer  system.  The  study  should  include 
an  assessment  of  polymer  injection  point,  the  mixing  efficiency  of  the  polymer  and 
alum,  and  the  possibility  of  mixing  polymer  and  alum  together  prior  to  injection. 

•  Conduct  a  plant  flow  audit  to  ensure  that  all  flowrate  measurement  devices  are 
performing  within  accurate  ranges. 

•  Evaluate  the  use  of  activated  carbon  for  taste  and  odour  control. 

•  Review  the  existing  wastewater  handling  system  to  ensure  there  are  no 
unnecessary  overflows  to  the  lake. 

•  Investigate  the  plant  hydraulics,  with  specific  attention  paid  to  the  flocculation  tanks. 

•  Review  the  chlorination  system  to  determine  if  there  is  any  need  to  increase  the 
post-chlorination  contact  time. 

Operational  and  Other  Recommendations: 

•  Monitor  the  condition  of  the  PVC  liners  in  the  wood  stave  hydrofluosilicic  acid  and 
alum  storage  tanks  regularly. 

•  Develop  a  contingency  plan,  including  software  for  training  purposes,  that 
addresses  emergency  situations  in  the  plant  such  as  chemical  spills. 


OSHAWA  WATER  TREATMENT  PLANT 


ISBN  0-7729-3307-3                                                                                                                       | 

MOE  PROJECT  NUMBER: 

7-2020                                                                       1 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Durham                     | 

Source: 


Lake  Ontario 


Location:       Lake  Ontario  shore,  west  of  Oshawa  Harbour. 

Population  Served:       Base  plant  for  an  integrated  system  serving  300,000  persons. 

Communities  Served: 

•  City  of  Oshawa 

•  Towns  of  Ajax,  Pickering,  Whitby,  Newcastle  (Courtice) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


114.0 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


49.8  - 1 12.8  (1983-87  Range);  92.89  (1986  Avg.) 
47.1  - 104.4  (1983-87  Range);  88.23  (1986  Avg.) 


Plant  History: 

•  The  original  pumping  station  was  built  in  1904. 

•  Flocculation  and  settling  tanks,  filters  1  -  8  and  appropriate  pumping 
facilities  were  added  in  1931.  This  comprises  the  Old  Plant. 

•  The  New  Plant  was  built  in  three  stages:  flocculation  and  settling  tanks  and 
filters  1-2  in  1953,  flocculation  and  settling  tanks  and  filters  3-4  in  1960  and 
flocculation  and  settling  tanks  and  filters  5-6  in  1965. 


OSHAWA  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Fluoridation 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Settling  tank  sludge  and  backwash  water  are  drained  to  Lake  Ontario. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Hydrofluosilicic  Acid  (HFS) 

•  Coagulation  -  Liquid  Alum 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  Old  and  New  plants  are  fed  by  a  common  low-lift  station.  Flow  to  each 
plant  is  controlled  by  two  modulating  valves,  based  on  settled  water  levels. 

•  All  filters  are  operated  at  all  times.  The  filter  rates  are  controlled  manually 
in  the  Old  Plant,  and  automatically  in  the  New  Plant  base  on  clearwell  level. 

•  Pre-chlorine,  alum  and  hydrofluosilicic  acid  dosage  control  is  manual  with 
flow  pacing.   Post-chlorination  is  compound  loop  controlled. 

•  The  Oshawa  plant  is  the  base  plant  for  the  integrated  water  supply  system 
which  serves  Oshawa,  Ajax,  Pickering  and  Whitby.  The  Oshawa  plant 
usually  operates  at  its  capacity  whereas  the  Ajax  and  Whitby  plants  operate 
when  additional  water  is  required.  High-lift  pumping  is  governed  by  system 
pressure,  which  is  maintained  in  a  725-825  kPa  band. 


OSHAWA  WATER  TREATMENT  PLANT 
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Water  Quality 

Raw  Water 

Treated  Water 

1985-87 

1985-87 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.24  -  75 

0.05-  1.3 

0.15 

•    Colour  (TCU) 

2.5  -  7.5 

<0.5-1.0 

•    Temperature  f  C) 

0-23 

0-23 

6.3 

•    Alkalinity  (mg/L  as  CaCOj) 

81.2-105.9 

- 

•    Hardness  (mg/L  as  CaCOj) 

126-137 

128  -  140 

•    pH 

6.8  -  8.4 

7.7-   8.1 

•    Aluminum  (mg/L) 

<0.004  -  0.073 

0.045  -  0.830 

0.9 

•    Total  Chlorine  Residual  (mg/L) 

0.1  -1.04 

0.56 

♦    Bacteria: 

•    Fecal  Conform  (cts/100  mL) 

<2  -  3000 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  3000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦   Additional  Selected  Parameters: 

•    Iron  (mg/L) 

<0.05  -  0.29 

<.05 

- 

1 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  allowable  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None                                                                                                                                                  1 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual 

OSHA}NA  WATER  TREATMEhfT  PLANT 


Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


OSHAWA  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  separate  alum  feed  systems  for  each  raw  water  header. 

•  Convert  top  entry  flocculation  tanks  in  the  Old  Plant  to  bottom  entry. 

•  Install  Individual  filter  effluent  turbidimeters  or  turbidity  monitoring  stations  on  the  Old 
Plant  filters. 

•  Install  two  weigh  scales  to  allow  individual  weighing  of  pre  and  post-chlorine  feeds. 

•  Modify  the  roof  drains  to  not  empty  into  the  filters. 

Studies: 

•  Conduct  laboratory  tests  to  determine  the  relative  merits  of  blending  and  flash 
mixing. 

•  Conduct  a  study  to  determine  if  the  current  practice  of  adding  alum  and  fluoride  at 
the  same  location  is  responsible  for  fluoride  consumption. 

•  Continue  to  conduct  tests  to  evaluate  the  merits  of  a  streaming  current  monitor. 

•  Continue  laboratory  tests  to  evaluate  the  effectiveness  of  various  coagulants  and 
coagulant  aids. 

•  Investigate  the  backwash  procedure  to  ensure  that  the  low  and  high  rates  provide 
an  adequate  backwash. 

Operational  and  Other  Recommendations: 

•  Conduct  grain  size  analysis  on  each  filter  once  every  five  years.  Measure  the  depth 
of  the  media  each  year. 

•  Record  a  turbidity  profile  consisting  of  raw,  settled,  and  filtered  turbidities  for  each 
of  the  plants. 

•  Prepare  a  process  and  piping  diagram  for  the  plant. 


SOUTH  PEEL  -  LAKEVJEW  WATER  TREATMENT  PLANT 


ISBN  0-7729-3276-X 

MOE  PROJECT  NUMBER: 

7-2013 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Lake  Ontario 


Location:       Mississauga 

Population  Served: 

The  plant  is  one  of  two  in  the  South  Peel  Water  Supply  System,  which 
serves  approximately  600,000  persons. 

Communities  Served: 

•         Cities  of  Mississauga  and  Brampton 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

•  Seasonal 


327 
378 
360  (summer);  206  (non-summer) 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


105  -  315  (1984-86  Range);  184.5  (1986  Avg.) 
101  -  309  (1984-86  Range);  175.8  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1952  and  contained  coagulation,  flocculation, 

settling,  filtration  and  pumping. 

Expansions  occurred  in  1955,  1960,  1966  and  1969. 


SOUTH  PEEL  -  LAKEVIEW  WATER  TREATMENT  PLANT 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Coagulation 

•  Fluoridation 

•  Pre-chlorination  (presently  superchlorination) 

•  Screening 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Chloramination 

•  Post-chlorination  (not  presently  used) 

•  Dechlorination 

Waste  Treatment: 

•  Settling  tank  sludge  and  backwash  water  is  discharged  into  Lake  Ontario. 


Chemicals  Used: 

•  Coagulation 

•  Fluoridation 

•  Pre-chlorination 

•  Chloramination 

•  Post-chlorination 

•  Dechlorination 


Liquid  Alum 

Hydrofluosilicic  Acid  (HFS) 

Chlorine  Gas 

Aqua  Ammonia 

Chlorine  Gas  (not  presently  used) 

Sulphur  Dioxide 


Plant  Operation: 

•  Low-lift  pumping  is  based  on  settled  water  conduit  level. 

•  Filter  rate  control  is  manual,  based  on  clearwell  level. 

•  High-lift  pumping  is  governed  by  levels  in  the  Silverthorn  Reservoir.  Pumps 
are  manually  started  and  stopped  as  required. 

•  Chlorine  and  SOg  addition  are  compound  loop-controlled.   Ammonia  and 
HFS  dosages  are  manually  set  with  flow  pacing.  Alum  addition  is  manual. 


SOUTH  PEEL  '  LAKEVIEW  WATER  TREATMENT  PLANT 
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Water  Quality: 

Raw  Water 

Treated  Water 

1 984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

1.4-80 

0.15  -  2.80 

0.53 

•    Colour  (TCU) 

2  -  37.5 

1.26-4.0 

•    Temperature  (°C) 

1  -22 

0.5  -  22 

7 

•    Alkalinity  (mg/L  as  CaCOs) 

92.6  -  106.8 

79.4  -  96.4 

91.8 

•    Hardness  (mg/L  as  CaCOj) 

118  -  160 

123.2-151.0 

137.3 

•    pH 

6.5  -  8.5 

6.9  -  8.5 

7.55 

•    Aluminum  (mg/L) 

0.03  -  0.37 

0.03-1.40 

0.11 

•    Total  Chlorine  Residual  (mg/L) 

- 

0.82  -  1.29 

1.05 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0  -  >500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

0  -  >5000 

- 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.02-    1.5 

0.02  -0.14 

0.02 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual 

SOUTH  PEEL  -  LAKEVIEW  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 
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SOUTH  PEEL  -  LAKEVtEW  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  a  separate  alum  feed  system  for  each  raw  water  header. 

•  Install  filter  effluent  turbidimeters  or  turbidity  monitoring  stations  at  each  filter. 

•  Re-design  the  sampling  system  to  create  higher  flow  velocities  in  sample  lines. 

Studies: 

•  Conduct  a  study  to  determine  if  a  streaming  current  monitor  system,  with  separate 
monitors  for  plant  Sections  1  and  2,  is  warranted. 

•  Conduct  laboratory  and  pilot  tests  to  evaluate  the  relative  merits  of  blending  and 
flash  mixing. 

•  Conduct  laboratory  and  plant-scale  testing  to  evaluate  coagulant  aids. 

•  Conduct  a  study  to  determine  if  the  present  method  of  adding  alum  and  fluoride 
together  is  responsible  for  any  fluoride  consumption. 

•  Conduct  plant-scale  tests  to  compare  the  four  sets  of  flocculation  tanks  used  in  the 
plant,  in  terms  of  particulate  removal. 

•  Conduct  grain  size  distribution  tests  on  each  filter  once  every  five  years.   Measure 
the  depth  of  media  each  year. 

•  Conduct  plant-scale  tests  to  determine  the  improvement  (if  any)  which  would  result 
from  maintaining  lower  constant  filter  flow  rates. 

•  Due  to  occasional  positive  coliform  counts  in  treated  water,  conduct  a  study  to 
investigate  bacteriological  test  procedures  and  the  transfer  of  chlorine  into  the  water. 

Operational  and  Other  Recommendations: 

•  Record  a  turbidity  profile  consisting  of  raw,  settled  and  filtered  turbidities  (on  all 
filters)  at  least  once  every  4  hours. 


STOUFFVILLE  WELL  SUPPLY 


1  ISBN  0-7729-3287-5                                                                                                                       | 

MOE  PROJECT  NUMBER: 

7-2019 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Regional  Municipality  of  York                          | 

Source: 


Groundwater 


Location:       North  of  Stouffville 


Population  Served:       6,700 


Communities  Served: 

•         Town  of  Whitchurch-Stouffvllle  (Old  Town  of  Stouffville) 


System  Capacity  (ML/day): 

•         Yield  -  5.33 


System  Flow  (ML/Day): 

•         Treated  Water 


3.77  (1986  Avg.) 
range  not  reported 


History: 


Wells  5  and  6  were  drilled  in  1965. 
Well  3  was  commissioned  in  1984. 


STOUFFVILLE  WELL  SUPPLY 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Chlorination 

•  Iron  Sequestration  (at  Well  No.  3  only) 

Waste  Treatment: 

•  No  wastes  are  generated. 


Chemicals  Used: 

•  Chlorination 

•  Iron  Sequestration 


Sodium  Hypochlorite 
Sodium  Silicate 


System  Operation: 

•  The  supply  consists  of  three  wells  numbered  3,5  and  6. 

•  Wells  5  and  6  feed  two  interconnected  reservoirs,  from  which  water  is 
pumped  to  the  distribution  system  and  the  water  tower  (located  at  well  3). 

•  Well  3  is  only  used  during  high  demand  periods,  due  to  interference  with 
neighbouring  domestic  wells  and  poor  water  quality. 

•  Chlorine  is  added  at  well  3  and  at  the  reservoir  pumping  station.   Sodium 
silicate  is  added  at  well  3.   All  chemical  addition  is  manually  controlled. 


STOUFFVILLE  WELL  SUPPLY 


Water  Quality: 

Stouffville  Reservoir 

Raw  Water 

Treated  Water 

1983-86 

1983-86 

1986  Avg. 

♦    General  Chemistry: 

•    Turbidity  (FTU) 

•    Colour  (TCU) 

•    Temperature  (°C) 

•    Alkalinity  (mg/L  as  CaCOa) 

195.2-221.8 

220.0 

•    Hardness  (mg/L  as  CaCOj) 

228.0  -  267.3 

247.5 

•    pH 

7.59  -  8.12 

7.61 

•    Sulphate  (mg/L) 

31.0-37.0 

34.5 

•    Nitrate  (mg/L  as  N) 

1.5-2.5 

2.35 

•    Free  Chlorine  Residual  (mg/L) 

0.2  -  2.5 

0.94 

•    Total  Chlorine  Residual  (mg/L) 

0.2  -  3.0 

1.07 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

♦   Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.005  -  0.27 

0.025 

•    Manganese  (mg/L) 

0.002  -  0.042 

0.0025 

•    Silicates  (mg/L) 

- 

5.86  -  8.15 

6.05 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

1 

STOUFFVtLLE  WELL  SUPPLY 


RECOMMENDATIONS: 


Physical  improvements: 


Install  a  continuous  chlorine  residual  analyzer  with  alarm  capability,  replacing  the 
current  DPD  measurement  that  is  conducted  once  every  two  to  three  days. 


Studies: 

•  None 

Operational  and  Other  Recommendations: 

•  None 


TORONTO    R.L.  CLARK  WATER  TREATMENT  PLANT 


ISBN  0-7729-3297-2                                                                                                                       || 

MOE  PROJECT  NUMBER: 

7-2015 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Metropolitan  Toronto  Works  Department 

Source: 


Lake  Ontario 


Location:      City  of  Etobicoke 


Population  Served:       636,605 


Communities  Served: 

•         Part  of  Metropolitan  Toronto  as  well  as  a  southern  portion  of  the  Region  of 
York. 


Plant  Capacity  (ML/Day): 

Rated 
Design 

Plant  Flow  (ML/Day): 

Raw  Water 
Treated  Water 


Plant  History 


659 

454.6  (with  a  50%  overload  capacity) 


128  -  460    (1984-86  Range);  316.6  (1986  Avg.) 
113  -  443   (1984-86  Range);  292.7  (1986  Avg.) 


Constructed  between  1962  and  1968. 

Original  rapid  sand  filters  were  replaced  by  higher  rate  dual  media  filters  in 

1985  which  increased  the  plant  capacity. 


TOROmO  -  R.L.  CLARK  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  including: 

•  Screening 

•  Pre-chlorination 

•  Taste  and  Odour  Control 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

•  De-chlorination 

•  Final  Chlorination 

•  Fluoridation 

•  Amnnoniation 

Waste  Treatment: 

•  Settling  tank  sludge  and  backwash  water  are  discharged  into  Lake  Ontario. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Taste  and  Odour  Control  -  Superchlorination/(powdered  activated 

carbon  facilities  available  but  not  used). 

•  Coagulation  -  Liquid  Alum/Ferric  Chloride 

•  Post-chlorination  -  Chlorine  Gas 

•  De-chlorination  -  Sulphur  Dioxide 

•  Ammoniation  -  Anhydrous  Ammonia 

•  Final  Chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Hydrofluosilicic  Acid 


TORONTO  -  RL.  CLARK  WATER  TREATMENT  PLANT 


Plant  Operation: 

Plant  was  designed  for  manual  operation. 

Low-lift  pumps  are  manually  started  and  stopped  based  on  water  level  in 

treated  water  reservoir.    Pumps  shut  off  automatically  on  high  raw  water 

conduit  level. 

Filters  operate  on  the  constant  rate  principle. 

A  microprocessor  is  installed  for  monitoring  and  automatic  operation  of  the 

filters. 

Treated  water  pumping  is  controlled  from  Metro  Toronto  Central  Pumping 

Control. 

Automatic  controllers  are  installed  for  compound-loop  control  of  post- 

chlorination,  superchlorination,  final  chlorination  and  de-chlorination.    The 

pre-chlorination  dosage  is  set  manually  and  the  feedrate  is  paced  to  plant 

flowrate. 

Alum  dosage  is  set  manually  and  feedrate  is  paced  from  plant  flowrate. 

The  addition  of  ammonia  and  hydrofluosilicic  acid  is  totally  manual. 


TORONTO  -  R.L  CLARK  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistt7: 

•    Turbidity  (FTU) 

0.20  -  13.8 

0.08  -  0.63 

0.20 

•    Colour  CrCU) 

1  -8 

<1 

<1 

•    Temperature  (°C) 

2-24 

•    Alkalinity  (mg/L  as  CaCOa) 

58-95 

74-88 

81 

•    Hardness  (mg/L  as  CaCOa) 

131  -137 

131  -139 

135 

•    pH 

7.7  -  8.6 

7.1  -  7.8 

7.5 

•    Aluminum  (mg/L) 

0.019-1.148 

0.038  -  0.196 

0.088 

•    Total  Chlorine  Residual  (mg/L) 

0.2-1.4 

0.73 

♦   Bacteria: 

•    Fecal  Coiiform  (cts/100  mL) 

0  -  2000 

0  -  1 

0 

•    Total  Coiiform  (cts/100  mL) 

0  -  23000 

0-6 

0 

•    Standard  Plate  Count  (cts/mL) 

8-723 

♦  Additional  Selected  Parameters: 

•    Algae  (A.S.U.) 

0-2015 

•    Free  Ammonia  (mg/L  as  N) 

0-0.139 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•   Very  rare  exceedances  in  total  coiiform 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual 
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Turbidity  Profile: 


1984 


(FTU) 


0.8 


Treated  Turbidity 
--*-  Maximum       —*—  Minimum       Average 


1984 
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1.0  FTU 


TOROmO  -  R.L  CLARK  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  improvements: 

•  Replace  the  existing  common  alum  diffuser  with  individual  diffusers  to  be  located 
in  the  first  cell  of  each  of  the  three  rapid  mix  tanks  as  per  the  original  design. 

•  Install  motorized  ramping-type  valve  operators  on  all  filter  rate  controllers. 

Studies: 

•  Establish  the  degree  of  corrosiveness  of  the  treated  water  and  determine  whether 
corrective  measures  need  to  be  implemented. 

•  Establish  the  merits  of  using  a  streaming  current  detector  for  continuous  control 
of  the  coagulant  dosage. 

•  Investigate  the  benefits  of  using  a  cationic  polyelectrolyte  as  a  flocculant  aid  to 
Improve  the  performance  of  the  sedimentation  process. 

•  Investigate  the  benefits  of  using  a  nonionic  polyelectrolyte  as  a  filter  aid,  in  addition 
to  or  as  an  alternative  to  the  flocculant  aid,  to  improve  the  efficiency  of  the  filters. 

•  Carry  out  studies  to  establish  the  feasibility  and  effectiveness  of  preconditioning  a 
filter  during  the  backwash  operation,  using  various  preconditioning  chemicals  such 
as  alum  or  a  nonionic  polymer,  to  reduce  the  level  and  duration  of  the  initial  high 
start-up  turbidity  during  the  filter  ripening  period. 

•  Investigate  filtering  to  waste  using  the  manually  controlled  filter  drain  pipe  in  order 
to  reduce  filter  effluent  turbidity,  during  the  ripening  period  following  start-up. 

•  Upon  filter  start-up,  investigate  the  feasibility  of  increasing  filter  rate  slowly,  at  a 
controlled  rate,  over  a  20  to  30  minute  period.  This  operating  procedure  is  an 
alternative  to  filtering  to  drain  and  is  aimed  at  improving  the  performance  of  a  filter 
during  the  initial  start-up  period. 

•  Investigate  increasing  the  capacity  of  the  sedimentation  basins  by  the  installation 
of  high  rate  settling  tubes  or  parallel  plate  settlers. 

Operational  and  Other  Recommendations: 

•  None 
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MOE  PROJECT  NUMBER: 

7-2016 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Metropolitan  Toronto  Works  Department 

Source:         Lake  Ontario 


Location:      Scarborough 


Population  Served:       464,200 


Communities  Served: 

•         Part  of  Metropolitan  Toronto  and  the  Region  of  York 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


454.6  with  50%  Overflow  Capacity 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


101  -  524.3  (1984-86  Range);  279  (1986  Avg.) 
154  -  476.5  (1984-86  Range);  268  (1986  Avg.) 


Plant  History: 


Built  between  1974  and  1979. 


TORONTO  -  EASTERLY  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Pre-chlorination 

•  Coagulation 

•  Flocculation 

•  Filtration 

•  Post-chlorination 

•  Fluoridation 

•  Final  Chlorination 

•  Dechlorination 

•  Ammoniation 

Waste  Treatment: 

•  Waste  water  from  the  clarifier  is  discharged  into  natural  watercourses. 

•  Sludge  from  clarifiers  is  pumped  to  Highland  Creek  Pollution  Control  Plant. 


Chemicals  Used: 

•  Pre-chlorination 

•  Coagulation 

•  Filtration 

•  Post-chlorination 

•  Fluoridation 

•  Final  Chlorination 

•  Dechlorination 

•  Ammoniation 


Chlorine  Gas 

Liquid  Alum/Polyaluminum  Chloride 

Nonionic  Polyelectrolyte 

Chlorine  Gas 

Hydrofluosilicic  Acid 

Chlorine  Gas 

Sulphur  Dioxide 

Aqua  Ammonia 


Plant  Operation: 

•  Plant  design  is  direct  filtration  with  a  generally  remote-manual  mode  of 
operation. 

•  Filters  are  operated  on  the  constant  rate  principle. 


TORONTO  -  EASTERLY  WATER  TREATMENT  PLANT 


Each  filter  has  a  Venturi  which  is  used  in  conjunction  with  the  filter  rate 

controller  to  match  the  filter  rate  set  point.    The  filter  rate  set  point  is 

automatically  adjusted  by  a  process  controller  based  on  the  level  in  the  pre- 

filtered  water  conduit. 

Raw  water  pumping  is  governed  by  the  raw  water  well  level,  treated  water 

reservoir  level  and  treated  water  pumping  rate. 

Treated  water  pumping  is  based  on  system  demand. 

Coagulant,  coagulant  aid  and  filter  aid  dosages  are  manually  adjusted  and 

feed  paced  to  raw  water  flowrate. 

Hydrofluosilicic  acid  and  aqua  ammonia  dosages  are  manually  adjusted  and 

feed  paced  to  treated  water  flowrate. 

Facilities  for  compound  loop  control  of  chlorination  and  de-chlorination  are 

provided,  but  normal  operation  is  manual  dosage  control  with  feed  paced 

to  the  appropriate  flowrate. 
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Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.44  -  8.2 

0.08  -  0.36 

0.19 

•    Colour  (TCU) 

1  -10 

1  -2 

1.0 

•    Temperature  (°C) 

0.5  -  20.5 

0.5  -  20.5 

6 

•    Alkalinity  (mg/L  as  CaCOa) 

83-97 

75-89 

84 

•    Hardness  (mg/L  as  CaCOj) 

128-  132 

128-133 

130.4 

•    pH 

7.8  -  8.5 

7.2  -  7.8 

7.57 

•    Aluminum  (mg/L) 

0.005  -  0.227 

0.004  -  0.545 

0.158 

•    Total  Chlorine  Residual  (mg/L) 

0.66  -  0.82 

0.75 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-400 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  4400 

0  -  1 

0 

•    Standard  Plate  Count  (cts/mL) 

5.2  -  86 

0.038  -  0.35 

0.088 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  None 

Studies: 

•  Polyaluminum  chloride  has  been  used  by  plant  personnel  as  the  chemical 
coagulant  since  September  1986,  and  it  appears  that  this  chemical  is  as  effective 
as  and  perhaps  more  effective  than  alum  with  certain  raw  water  quality.  Therefore, 
it  is  recommended  that  a  summary  report  be  prepared  on  this  trial  period. 

•  Investigate  the  effectiveness  and  benefits  of  using  a  cationic  or  non-ionic 
polyelectrolyte  as  a  flocculant  aid,  especially  for  use  during  cold  weather  periods. 

•  Carry  out  studies  to  establish  whether  pH  adjustment  of  the  raw  water,  with  final 
re-adjustment  of  the  treated  water,  should  be  implemented  in  order  to  optimize  the 
performance  of  the  coagulation  process. 

•  Investigate  the  benefits  of  using  a  non-ionic  polyelectrolyte  as  a  filter  aid. 

•  Continue  investigations  into  the  feasibility  and  effectiveness  of  pre-conditioning  a 
filter  during  the  backwash  using  a  non-ionic  polymer  or  inorganic  coagulant  to 
reduce  the  level  and  duration  of  the  initial  high  turbidity  during  the  filter  ripening 
period. 

•  Investigate  the  effect  of  a  slow  start-up  of  a  filter  at  a  uniform  rate  over  a  10  to  30 
minute  period  during  filter  ripening. 

•  Investigate  the  benefits  of  a  filter-to-waste  mode  of  operation. 

•  Determine  the  corrosiveness  of  the  treated  water  and  whether  or  not  corrective 
measures  need  to  be  implemented. 

•  In-line  pipe  flocculators  were  shown  to  have  a  much  lower  Gt  value  than 
mechanical  flocculators.  Studies  should  be  carried  out  to  determine  what  effect  the 
lower  Gt  value  has  on  the  flocculation  efficiency  and  the  filter  effluent  turbidity. 

Operational  and  Other  Recommendations: 

•  None 
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MOE  PROJECT  NUMBER: 

7-2014 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Metropolitan  Toronto  Works  Department 

Source: 


Lake  Ontario 


Location:      East  Toronto 
Population  Served:       not  available 

Communities  Served: 

•         Part  of  Metropolitan  Toronto 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


1000 
910 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


407  -  1046  (1983-86  Range);  933  (1986  Avg.) 
366  -  988   (1984-86  Range);  861  (1986  Avg.) 


Plant  History: 


The  original   plant,  which  was  built  in   1941,   included  an  intake, 

flocculation  tanks,  sedimentation  basins,  filtration  facilities  and  associated 

pumping. 

The  plant  was  doubled  in  size  in  1958  with  the  construction  of  a  second 

intake  and  the  doubling  of  the  other  facilities. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Coagulation 

•  Pre-chlorination 

•  Screening 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

•  Fluoridation 

•  Dechlorination 

•  Chloramination 

Waste  Treatment: 

•  Settling  tank  sludge  and  backwash  water  are  discharged  to  Lake  Ontario. 

Chemicals  Used: 

•  Coagulation  -  Liquid  Alum 

•  Pre-chlorination  -  Chlorine  Gas 

•  Post-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Hydrofluosilicic  Acid 

•  Dechlorination  -  Sulphur  Dioxide 

•  Chloramination  -  Aqua  Ammonia 

Plant  Operation: 

•  Raw  water  pumps  are  selected  by  the  operator  to  maintain  the  reservoir 
level  within  a  one-metre  band. 

•  The  number  of  filters  in  service  and  filter  rates  are  selected  by  the  filter  plant 
operator  to  match  the  raw  water  pumping  rate.  Filter  rates  are  constant, 
but  may  be  adjusted  several  times  per  day  by  the  operator.  The  main 
criterion  for  filter  backwashing  is  time  (72  hours). 
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All  flocculation  and  settling  tanks  are  used  all  of  the  time. 

Metro  Toronto  Central  Pumping  Control   (CPC)  remotely  controls  the 

number  and  size  of  treated  water  pumps  in  operation  at  the  Harris  plant, 

based  on  system  pressures  and  reservoir  levels. 

Pre-chlorination  dosage  is  0.8  mg/L  and  the  feedrate  is  paced  to  raw  water 

flowrate.  Alum  addition  is  paced  to  raw  water  flowrate  with  manual  dosage 

adjustment. 

Hydrofluosilicic  acid  addition  is  paced  to  treated  water  flowrate  with  manual 

dosage  control. 

Post-chlorine  addition  is  paced  to  treated  water  flowrate  and  dosage  is 

manually  adjusted  based  on  the  level  of  free  ammonia  in  the  raw  or  settled 

water,  whichever  is  greater. 

Sulphur  dioxide  addition  is  compound  loop-controlled  and  based  on  the  free 

chlorine  residual. 

Aqua  ammonia  addition  is  paced  to  treated  water  flowrate  and  the  dosage 

is  manually  adjusted  based  on  the  free  chlorine  residual  after  sulphur 

dioxide  addition. 
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Water  Quality: 

Raw  Water 

Treated  Water                     | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.20  -  40 

0.05-  1.0 

0.21 

•    Colour  (Hazen  U) 

2-10 

1  -3 

1.2 

•   Temperature  (°C) 

0-23 

. 

. 

•   Alkalinity  (mg/L  as  CaCOj) 

. 

89.0 

•    Hardness  (mg/L  as  CaCOj) 

. 

133.8 

•    pH 

7.2  -  8.9 

7.0-8.1 

7.3 

•    Aluminum  (mg/L) 

0.013-0.395 

0.088 

•   Total  Chlorine  Residual  (mg/L) 

0.14-2.0 

0.70 

♦   Bacteria: 

•    Fecal  Coliform  (cts/lOOmL) 

0  -  12,000 

0-1 

0 

•    Total  Coliform  (cts/IOOmL) 

0  -  37,000 

0  -  10 

1.6 

•    Standard  Plate  Count  (cts/mL) 

0-  11.000 

0-9 

2.6 

♦   Additional  Selected  Parameters: 

•     Algae  (ASU/mL) 

0-32 

1.54 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Two  exceedances  in  fecal  coliforms 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Numerous  exceedances  in  aluminum  residual 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  None 

Studies: 

•  Conduct  detailed  laboratory  and  plant-scale  tests  to  determine  if  flash  mixing  will 
improve  treatment. 

•  Evaluate  the  merits  of  a  streaming  current  monitor  for  coagulant  dosage  control. 

•  Conduct  plant-scale  tests  to  determine  the  improvement  that  would  result  from 
putting  all  filters  in  operation  and  lowering  the  filter  rates. 

•  Investigate  the  backwash  procedure  to  determine  the  relative  durations  of  the  low 
and  high  backwash  rates  required  to  provide  an  adequate  backwash  volume  that 
will  maintain  the  long  term  cleaning  of  the  filter. 

•  Metro  staff  should  continue  to  investigate  the  transfer  of  chlorine  into  water. 

•  Determine  the  technical  requirements  and  the  economic  cost  of  improved 
aluminum  residual  control. 

Operational  and  Other  Recommendations: 

•  Fully  document  the  water  quality  using  data  from  all  sources  and  computerize 
record  keeping. 

•  Plant  staff  should  continue  with  their  leakage  detection  and  preventive  maintenance 
program. 
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MOE  PROJECT  NUMBER: 

7-2036 

MOE  REGION: 

Southeastern 

PLANT  MANAGEMENT: 

Belleville  Public  Utilities  Commission 

Source: 


Bay  of  Quinte 


Location:      Belleville 
Population  Served:       36,720 

Communities  Served: 

•         City  of  Belleville 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

•  Seasonal 


54 


45 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


18.4  -  44.0  (1983-86  Range);  25.7  (1986  Avg.) 
Not  reported;  measurement  is  unreliable 


Plant  History: 

•  The  original  plant  was  built  in  1931  and  consisted  of  mixing  and  settling 
tanks  and  filters  1-4.  This  is  known  as  the  Old  Section. 

•  Filters  5-6  were  added  in  1950,  and  filters  7-8  and  additional  mixing  and 
settling  tanks  were  constructed  in  1960.  These  are  referred  to  as  the  New 
Section. 

•  Numerous  piping,  process  and  instrumentation  changes  have  been  made 
through  the  years. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Microstrainers  (July  to  November) 

•  Coagulation 

•  Fluoridation 

•  Pre-chlorination 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Sludges  and  backwash  water  are  discharged  to  the  Bay  of  Quinte. 

Chemicals  Used: 

•  Coagulation  -  Liquid  Alum 

•  Fluoridation  -  Hydrofluosilicic  Acid 

•  Pre-chlorination  -  Chlorine  Gas 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  Low-lift  pumps  are  selected  to  keep  pace  with  the  filters.  Low-lift  flow  is 
controlled  by  a  modulating  valve,  based  on  the  settled  water  level. 

•  All  flocculation  and  sedimentation  tanks  are  used  all  of  the  time. 

•  Filter  rates  are  set  manually  based  on  high-lift  demand.  All  of  the  filters 
operate  all  of  the  time. 

•  High-lift  pumps  are  selected  to  maintain  discharge  pressure  at  560  kPa. 

•  Pre-chlorine,  alum  and  hydrofluosilicic  acid  are  added  together  in  an  open 
conduit.  Addition  is  flow-paced  with  manual  dosage  control.  Post- 
chlorination  is  not  currently  practised. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistt7: 

•    Turbidity  (FTU) 

0.34-41.0 

0.17-  1.00 

0.39 

•    Colour  CTCU) 

12-53 

0-20 

7 

•   Temperature  (°C) 

1.0-26.0 

- 

- 

•    Alkalinity  (mg/L  as  CaCOa) 

94-140 

74  -  123 

93 

•    Hardness  (mg/L  as  CaCOj) 

104  -  148 

106-148 

116 

•    pH 

7.35  -  8.6 

6.5  -  7.4 

6.95 

•    Aluminum  (mg/L) 

0.031  -0.150 

0.140  -  0.450 

0.155 

•    Free  Chlorine  Residual  (mg/L) 

0.2-1.7 

0.77 

•    Total  Chlorine  Residual  (mg/L) 

0.6  -  2.2 

1.03 

♦   Bacteria: 

•    Fecal  Coiiform  (cts/100  mL) 

0-520 

•    Total  Coiiform  (cts/100  mL) 

0-  >  15000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

•    Algae  (ASU) 

65-17718 

- 

4421  (raw) 

•    Threshold  Odour  (TON) 

1  -  >400 

1  -80 

7.3 

•    Total  Trihalomethanes  (ug/L) 

- 

83  -  213 

170 

MOEE  Drinking  Water  Objective  Exce 

edances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Rare  exceedances  in  colour 

♦  Other: 

•    Frequent  exceedances  in  aluminu 

Ti  suspected  (limited  c 

Jata) 

1 
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Turbidity  Profile: 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


BELLEVILLE  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Convert  flocculation  tanks  to  bottom  entry. 

•  Replace  transmitters  and  recorders  on  the  two  treated  water  meters. 

•  Replace  chlorinators  and  associated  monitoring  equipment. 

•  Replace  chemical  metering  pump  controls  and  some  pumps. 

•  Modify  or  replace  low-lift  pump  and/or  engine. 

•  Modify  or  replace  filter  control  valves  and  operators. 

•  Renovate  or  replace  outside  sump  building  and  sump  pump. 

•  Repair  or  replace  roof  of  the  microstrainer  building. 

•  Repair  leaks  in  the  clearwell  walls. 

•  Repair  concrete  inlet/outlet  chambers  in  settling/mixing  tanks. 

Studies: 

•  Evaluate  the  merits  of  implementing  a  streaming  current  monitoring  system. 

•  Conduct  plant-scale  studies  to  examine  the  effects  of  changes  in  flowrate  on 
flocculation  tank  performance. 

Operational  and  Other  Recommendations: 

•  Develop  new  strategies  in  the  areas  of  record  keeping,  filter  operation,  filter  media 
characterization  and  plant  maintenance. 


CORNWALL  WATER  TREATMENT  PLANT 


ISBN  0-7729-3279-4                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2037 

MOE  REGION: 

Southeastern 

PLANT  MANAGEMENT: 

City  of  Cornwall 

Source: 


Lake  St.  Lawrence 


Location:      Cornwall 
Population  Served:       45,980 

Communities  Served: 

•         City  of  Cornwall 


Plant  Capacity  (ML/Day): 

Rated 
Design 

Plant  Flow  (ML/Day): 

Raw  Water 
Treated  Water 


Plant  History 


100 


28.1  -  74.1  (1983-86  Range);  51.9  (1986  Avg.) 
10.4  -  73.9  (1983-86  Range);  43.7  (1986  Avg.) 


The  plant  was  originally  built  in  1956. 

Numerous  piping,  process  and  instrumentation  changes  have  occurred  over 

the  subsequent  years. 


CORNWALL  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Fluoridation 

•  Post-chlorination 

Waste  Treatment: 

•  Sludges  and  backwash  water  are  discharged  to  the  Cornwall  sewage  plant. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Fluoridation  -  Hydrofluosilicic  Acid 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  A  modulating  valve  controls  the  raw  water  flow  to  maintain  the  water  level 
in  the  filters  within  a  150  mm  band. 

•  All  flocculation  and  settling  tanks  and  filters  are  operated  all  of  the  time. 

•  The  filter  rate  is  set  by  the  operator  (set  point).  A  clearwell  level  override 
system  decreases  the  filter  rate  as  the  clearwell  approaches  a  full  condition. 
A  dropping  level  increases  the  rate  until  the  set  point  is  reached. 

•  High-lift  pumps  are  selected  to  maintain  system  pressure  and/or  fill  the 
Boundary  Road  reservoir. 

•  Post-chlorine  addition  is  compound  loop-controlled.  Other  chemical 
addition  is  flow-paced  with  manual  dosage  adjustment. 


CORNWALL  WATER  TREATMENT  PLANT 


1 

Water  Quality: 

Raw  Water 

Treated  Water                     | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU)* 

0.30  -  3.4 

0.20  -  2.7 

0.83 

•    Colour  (TCU) 

2-18 

1  -7 

2 

•   Temperature  (°C) 

0-23 

•    Alkalinity  (mg/L  as  CaCOj) 

89.0  -  102.0 

83.0  -  100.0 

88.8 

•    Hardness  (mg/L  as  CaCOj) 

119.0-134.0 

122.0  -  135.0 

130.0 

•    pH 

7.5  -  8.4 

7.4  -  7.9 

7.66 

•    Aluminum  (mg/L) 

0.001  -  0.530 

0.129 

•    Free  Chlorine  Residual  (mg/L) 

0.3 

0.3 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-  >5 

- 

•    Total  Coliform  (cts/100  mL) 

0-220 

0-  >5 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.050-1.400 

0.050-1.300 

0.050 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity  (only  one  measurement  reported  per  month). 

♦   Parameters  Related  to  Aesthetic  Quality: 

•     Rare  exceedances  in  iron 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual  suspected  (limited  data) 

These  are  single  monthly  measurements 

performed  at  MOEE. 

n-plant  measuremen 

ts  were  not  recorded 

prior  to  September  1986. 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


CORNWALL  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  continuous-flow  turbidimeters  to  monitor  the  four  filter  effluents. 

•  Install  graduated  cylinders  on  alum  metering  pumps  to  aid  in  pump  calibration. 

Studies: 

•  Conduct  a  study  to  determine  the  merits  of  providing  flash  mixing. 

•  Continue  to  study  the  use  of  coagulant  aids. 

•  Evaluate  the  effects  of  various  flowrates  on  flocculation  tank  performance. 

•  Conduct  testing  to  compare  the  performance  of  filters  1  and  2  (Neptune  Microfloc 
multimedia)  vs.  filters  3  and  4  (sand-anthracite). 

•  Conduct  plant-scale  testing  to  evaluate  the  effect  of  lower  filtration  rates  on  filter 
effluent  quality. 

•  Determine  the  flow  measurement  ranges  of  the  filter  effluent  venturi  meters. 

Operational  and  Other  Recommendations: 

•  Contrary  to  what  is  practiced  at  the  plant,  ensure  that  coagulant  is  added  all  of  the 
time  to  provide  an  effective  treatment  process. 

•  Conduct  a  grain  size  analysis  of  the  filter  media  every  five  years  and  measure 
media  depth  annually. 

•  Test  the  treated  water  for  fecal  coliform  and  fecal  streptococcus  regularly. 

•  Incorporate  the  recording  of  a  turbidity  profile  into  the  plant  record  keeping  system. 
The  profile  should  be  recorded  once  every  four  hours  at  a  minimum. 


DESERONTO  WATER  TREATMENT  PLAm 


ISBN  0-7729-8934-6                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2046 

MOE  REGION: 

Southeastern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Bay  of  Quinte 


Location:      Deseronto 


Population  Served:       2,000 


Communities  Served: 

• 

Town  of  Deseronto 

• 

Tyendinaga  Indian  Reserve 

Plant  Capacity  (ML/Day): 

• 

Rated 

2.95 

• 

Design 

2.95 

Plant  Flow 

(ML/Day): 

• 

Ra\N  Water 

1.03 

• 

Treated  Water 

0.35 

1.03  -  3.05  (1985-87  Range);  1.46  (1987  Avg.) 
0.35  -  2.77  (1985-87  Range);  1.15  (1987  Avg.) 


Plant  History: 

•         The  plant  was  built  in  1979-80. 


DESERONTO  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Coagulation 

•  Flocculation  and  Sedimentation  (upflow  clarifier) 

•  Pressure  Filtration 

•  Taste  and  Odour  Control 

•  Corrosion  Control 

•  Post-chlorination 

Waste  Treatment: 

•  Sludge  and  wastewater  are  pumped  to  the  Deseronto  sewage  plant. 

Chemicals  Used: 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Anionic  Polyelectrolyte  (Aquafloc  6465) 

•  Taste  and  Odour  Control  -  Granular  Activated  Carbon 

•  Corrosion  Control  -  Soda  Ash  or  Lime 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  plant  operates  intermittently  and  automatically. 

•  Low-lift  pump  start/stop  is  automatic  and  based  on  clearwell  level.   When 
the  plant  is  operating,  raw  water  is  pumped  at  a  constant  set  rate. 

•  High-lift  pump  operation  is  automatically  controlled  by  the  level  in  the 
distribution  system  standpipe. 

•  Chemical  addition  is  not  flow-paced  since  the  plant  flowrate  is  constant. 

•  Coagulant  dosages  are  rarely  adjusted,  and  feed  rates  are  validated  using 
a  stopwatch  and  graduated  cylinder  twice  per  week. 

•  Lime/soda  ash  feed  rate  is  adjusted  to  maintain  a  treated  water  pH  of  8. 

•  Chlorine  dosage  is  adjusted  to  maintain  a  free  CIg  residual  of  0.5  -  0.8  mg/L 
in  the  plant  effluent. 


DESERONTO  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                     || 

1985-87 

1985-87 

1987  Avg. 

♦   General  Chemistry: 

•    Turbidity  (F=TU) 

0.70  -  17.0 

0.10-4.6 

0.32 

•    Colour  (TCU) 

5-  >70 

2.0  -  5.0 

3.1 

•    Temperature  (°C) 

2-27 

•    Alkalinity"   (mg/L  as  CaCOj) 

94.0-115.3 

75.6  -  98.4 

88.0 

•    Hardness"   (mg/L  as  CaCOs) 

108.0  -  136.0 

103.0  -  134.0 

121.2 

•    pH 

6.95  -  8.45 

5.10-7.95 

7.43 

•    Aluminum'   (mg/L) 

0.019  -0.110 

0.041  -0.180 

0.087 

•    Free  Chlorine  Residual  (mg/L) 

. 

0-2.5 

0.84 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

>5  -  <500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

>5  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

. 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

1 

•    None 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual  suspected  (limited  data) 

1988  data  only 
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Turbidity  Profile: 
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DESERONTO  WATER  TREATMENT  PLANT 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  on-line  turbidimeters  with  recorders  at  the  clarifier  effluent  stream,  each  dual 
media  effluent  stream  and  each  GAC  contactor  effluent  stream.  The  clarifier  meter 
should  have  a  high  level  alarm. 

•  Install  pressure  gauges  on  both  GAC  contactors  to  measure  differential  pressure 
across  the  beds  and  determine  terminal  headless.  The  gauge  should  be  alarmed 
to  indicate  that  head  loss  is  approaching  the  terminal  stage. 

•  Provide  a  low-level  alarm  for  the  existing  on-line  free  chlorine  analyzer. 

•  Relocate  the  soda  ash/lime  addition  point  to  the  treated  water  distribution  main, 
upstream  from  the  treated  water  sampling  point  and  the  on-line  pH  meter. 

•  Modify  the  soda  ash/lime  feed  system  to  operate  only  with  high-lift  pump 
operation. 

•  Soda  ash  should  be  the  only  chemical  used  for  pH  adjustment. 

•  Remove  existing  mercury  manometers  from  the  raw  and  treated  flow  meters  and 
replace  them  with  alternative  calibration  devices. 

•  High  flows  to  one  dual  media  filter  while  the  other  is  backwashing  may  degrade 
treated  water  quality.  If  so,  the  filter  piping  must  be  reconfigured  to  eliminate  this 
effect. 

Studies: 

•  Determine  the  effects  of  low  lift  pump  startup  on  turbidity  removal  performance  of 
the  clarifier,  dual  media  filters  and  GAC  contactors,  as  well  as  on  plant  treated 
water  quality. 

•  Determine  the  sludge  blanket  behaviour  in  the  clarifier  during  plant  startup. 

•  Determine  the  effects  of  rapid  mixing  on  turbidity  removal  efficiency  in  the  clarifier, 
dual  media  filters  and  GAC  contactors. 

•  Determine  the  turbidity  removal  efficiency  profile  in  a  complete  dual  media  filter 
cycle,  optimal  backwash  and  rinse  cycle  durations,  and  terminal  head  loss. 

•  Determine  terminal  head  loss  for  turbidity  breakthrough  from  the  GAC  contactors. 


DESERONTO  WATER  TREATMENT  PLANT 


Operational  and  Other  Recommendations: 

•  Jar  testing  should  be  conducted  quarterly. 

•  Dual  media  and  GAC  media  should  be  core  sampled  and  inspected  annually  for 
mudballs  etc.  to  ensure  that  backwashing  is  sufficient. 

•  GAC  contactors  should  be  operated  for  optimum  turbidity  removal,  and 
backwashing  should  take  place  prior  to  terminal  head  loss. 

•  Quarterly  threshold  odour  numbers  for  treated  water  should  be  measured  by  a 
panel  of  three  or  more,  away  from  the  plant  site. 

•  Stagger  the  timing  of  GAC  media  replacement. 

•  The  pH  control  process  should  be  operated  to  achieve  a  target  Langelier  Index  in 
treated  water  that  is  greater  than  or  equal  to  zero.  Process  control  should  involve 
weekly  measurement  of  calcium  and  alkalinity. 

If  studies  show  that  start-stop  operation   is  negatively  affecting   plant  processes, 
consideration  should  be  given  to  the  following: 

•  Throttling  of  low-lift  pumps. 

•  Increasing  the  operating  volume  of  the  clearwells  by  lowering  the  water  level  that 
controls  low-lift  pump  startup. 

•  Implementing  a  variable-speed,  continuous  flow  system  which  requires  flow-paced 
chemical  feed  systems. 

•  Implementing  filter-to-waste  operation. 


KINGSTON  WATER  TREATMENT  PLANT 


ISBN  0-7729-3302-2                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2033 

MOE  REGION: 

Southeastern 

PLANT  MANAGEMENT: 

Kingston  Public  Utilities  Commission 

Source:         Lake  Ontario 
Location:      Kingston 
Population  Served:       80,715 

Communities  Served: 

•  City  of  Kingston 

•  Pittsburg  Township 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


118 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


42.6  -  72.5  (1984-86  Range);  55.0  (1986  Avg.) 
38.2  -  64.6  (1984-86  Range);  49.1  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1953  and  included  flocculation  and  settling 
tanks,  filters  and  appropriate  pumping. 

Expansion  in  1968  added  more  flocculation  and  settling  tanks,  filters  and 
pumping  capacity. 


KINGSTON  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Pre-chlorination 

•  Screening 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination  (rarely  used) 

•  Dechlorination 

Waste  Treatment: 

•  Settling  tank  sludge  and  backwash  waste  are  discharged  into  Lake  Ontario. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Post-chlorination  -  Chlorine  Gas 

•  Dechlorination  -  Sulphur  Dioxide 

Plant  Operation: 

•  Selection  of  low-lift  pumps  is  manual.  A  settled  water  level  transmitter 
modulates  two  low-lift  discharge  control  valves  .  The  number  of  pumps  is 
set  to  maintain  the  valves  in  a  20-70  percent  open  position. 

•  Filter  production  rate  is  dictated  by  clearwell  level.  Filters  1-4  have  manual 
filter  rate  controllers,  while  filters  5-6  have  automated  filter  rate  controllers 
paced  from  high  clearwell  level. 

•  High-lift  pumpage  is  based  on  the  level  in  the  Third  Avenue  reservoir  and 
pumping  station,  which  in  turn  feeds  the  Tower  Street  tank. 

•  Chlorine  and  alum  dosage  is  manually  adjusted  and  flow-paced.  Sulphur 
dioxide  is  compound-loop  controlled  based  on  the  total  chlorine  residual. 


KINGSTON  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                      | 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.6  -  10.0 

0.01  -  0.25 

0.075 

•    Colour  (TCU) 

1.5-9.0 

- 

•   Temperature  (°C) 

0.3  -  20.5 

0.3  -  20.5 

7.5 

•    Alkalinity  (mg/L  as  CaCOj) 

91  -  111.2 

86.8-  106.2 

95.3 

•    Hardness  (mg/L  as  CaCOa) 

123  -  146 

126  -  139.5 

132.5 

•    pH 

7.91  -  8.35 

7.2-   8.0 

7.5 

•    Aluminum  (mg/L) 

0.004  -  0.160 

0.063  -  0.230 

0.105 

•    Total  Chlorine  Residual  (mg/L) 

. 

0.3  -  0.65 

0.49 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

3  -  2400  + 

86.3 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.001  -   0.16 

<0.001    -0.018 

0.005 

•    Manganese  (mg/L) 

0.012-0.048 

0.001 

0.001 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•     Frequent  exceedances  in  aluminum  residual 

KINGSTON  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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KINGSTON  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  filter  effluent  turbidimeters  on  the  six  filters. 

Studies: 

•  Conduct  laboratory  testing  to  deternnine  merits  of  flash  mixing. 

•  Conduct  plant-scale  studies  to  examine  the  effects  of  flow  rate  on  the  flocculation 
process. 

•  Conduct  plant-scale  testing  to  evaluate  the  effect  of  lower  constant  filtration  rates 
on  filter  effluent  quality. 

•  Investigate  the  backwash  procedure  to  determine  the  optimum  rise  rates  and  wash 
water  volumes. 

•  Evaluate  the  accuracy  of  the  high-lift  flow  metering. 

•  Conduct  a  research  study  to  determine  how  the  Kingston  plant  is  able  to  maintain 
very  low  effluent  turbidities. 

Operational  and  Other  Recommendations: 

•  Record  a  turbidity  profile,  consisting  of  raw,  settled,  and  filtered  turbidities,  on  all 
filters  at  least  once  every  4  hours. 


ODESSA  WATER  TREATMEhfT  PLANT 


ISBN  0-7729-8933-8                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2047 

MOE  REGION: 

Southeastern 

PLANT  MANAGEMENT: 

Ministry  of  the  Environment 

Source: 


Millhaven  Creek 


Location:      Odessa 


Population  Served:       1 ,473 


Communities  Served: 

•         Township  of  Ernestown  (Community  of  Odessa) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


2.05 
2.05 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


0.377  -  2.03  (1985-87  Range);  0.73  (1987  Avg.) 
0.357  -  2.03  (1985-87  Range);  0.72  (1987  Avg.) 


Plant  History: 


The  plant  was  built  in  1975  and  included  upflow  clarification,  filtration  and 

disinfection. 

Granular  activated  carbon  (GAC)  was  added  in  1979  for  taste  and  odour 

control. 


ODESSA  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Flocculation  and  Sedimentation  (upflow  ciarifier) 

•  Filtration 

•  Taste  and  Odour  Control 

•  Post-chlorination 

Waste  Treatment: 

•  Ciarifier  sludge  and  backwash  waters  are  discharged  to  a  sanitary  sewer. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Aquafioc  6465  Polyelectrolyte 

•  Settling  Aid  -  Powdered  Bentonite  Clay 

•  Taste  and  Odour  Control   -  Granular  Activated  Carbon 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  plant  operates  automatically  in  a  "start-stop"  manner. 

•  Low-lift  pump  operation  is  automatic  and  based  on  the  reservoir  level.  Only 
one  low-lift  pump  operates,  while  the  other  is  on  standby. 

•  Filtered  water  pumps  are  used  to  pump  water  from  the  filtered  water  well 
through  the  GAC  contactors.  Pump  operation  is  automatic  and  based  on 
filtered  water  well  level.  One  pump  is  the  main  service  pump,  while  the 
other  is  on  standby. 

•  High-lift  pump  operation  is  automatic  and  based  on  storage  tower  level. 
Only  one  low-lift  pump  operates,  while  the  other  is  on  standby. 

•  All  chemical  addition  is  manually  controlled. 


ODESSA  WATER  TREATMEm  PLANT 


Water  Quality: 

1 

Raw  Water 

Treated  Water                     | 

1985-87 

1985-87 

1987  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.4  -  2.5 

0.15-1.2 

0.52 

•    Colour  (TCU) 

5-26 

<5-14 

<5 

•    Temperature  (°C) 

2-25 

•    Alkalinity  (mg/L) 

99.7-172.0 

82.6  -  167.7 

114.6 

•    Hardness  (mg/L) 

115-  199 

113-195 

147.8 

•    pH 

7.5  -  8.52 

7.32  -  8.3 

7.83 

•    Aluminum  (mg/L) 

0.0064  -  0.039 

0.025  -  0.38 

0.206 

•    Residual  Chlorine  Total  (mg/L) 

- 

0.1  -1.0 

0.65 

♦   Bacteria: 

•    Fecal  Conform  (cts/IOOmL) 

6  -  <500 

. 

•    Total  Coliform  (cts/IOOmL) 

1  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦  Additional  Selected  Parameters: 

II 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Frequent  exceedances  in  colour 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual  suspected  (limited  data) 

ODESSA  WATER  TREATMENT  PLANT 


Turbidity   Profile: 


2.5 


Raw  Turbidity 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


ODESSA  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  on-line  turbidimeters  with  chart  recorders  on  the  clarifier  effluent  stream, 
each  filter  effluent  stream  and  the  GAC  contactor  effluent  stream.  The  clarifier 
turbidimeter  should  also  be  connected  to  a  high  level  alarm. 

•  Install  a  low  level  alarm  on  the  existing  on-line  treated  water  chlorine  residual 
analyzer. 

•  Install  a  raw  water  flow  meter  with  totalizer  and  chart  recorder. 

•  Purchase  a  dissolved  oxygen  (D.O.)  meter  for  measurement  of  raw  water  D.O. 
concentration. 

•  Upgrade  laboratory  equipment  and  reagents  as  required  for  the  full  range  of 
parameters  to  be  measured  at  a  water  plant,  including  a  pH  meter  and  an  HgS 
analytical  kit. 

•  Remove,  thoroughly  clean  and  if  necessary,  replace  existing  sand  in  the  filters. 

•  Repair  filter  components  that  were  causing  restrictions  in  the  backwash  flow. 

•  Design  and  install  an  auxiliary  surface  wash  system. 

Studies: 

•  Determine  the  effects  of  low-lift  pump  startup  on  turbidity  removal  performance  in 
the  reactor  clarifier,  filters,  GAC  contactor  and  plant  treated  water  quality. 

•  Investigate  the  sludge  blanket  behaviour  in  the  clarifier  during  plant  startup,  and 
optimize  the  desludging  operation. 

•  Determine  the  turbidity  removal  profile  in  the  sand  filters,  and  investigate  the  effects 
of  double  flows  through  one  filter  during  backwashing  and  of  a  clean  filter  coming 
back  on-line.   Establish  an  appropriate  terminal  headless  setting. 

•  Determine  the  terminal  headless  and  backwashing  frequency  of  the  GAC  contactor. 

•  Determine  the  nominal  retention  time  for  pre  and  post-chlorination. 


Operational  and  Other  Recommendations: 

Jar  testing  should  be  performed  at  least  quarterly  to  optimize  chemical  dosages  for 

maximum  colour  and  turbidity  removal. 

Five-minute  sludge  settling  tests  done  on  recirculating  sludge  in  the  clarifier  should 

be  performed  daily  to  control  the  desludging  operation. 

Filter  sand  should  be  inspected  annually  to  assess  backwashing  effectiveness  and 

Identify  media  problems. 

Filter  backwash  water  should  be  inspected  quarterly  to  ensure  the  backwash  cycle 

is  of  sufficient  duration. 

Visual  inspection  of  GAC  backwash  water  should  be  done  during  backwashing  to 

determine  when  sufficient  washing  has  occurred. 

Threshold  odour  numbers  should  be  determined  quarterly  by  a  trained  panel  of 

three  or  more  persons  to  aid  in  the  control  of  the  taste  and  odour  removal  process. 

Each  chlorinator  at  the  Odessa  plant  should  be  dedicated  to  one  application  point 

(pre  or  post).    Dosage  adjustment  should  be  done  as  often  as  necessary  based 

on  free  and  total  chlorine  residuals  in  filtered  and  treated  water. 

The  target  filtered  water  free  chlorine  residual  of  0.1  mg/L  should  be  maintained 

to  limit  THIVI  formation  in  the  GAC  contactor. 

Implement  a  D.O.  and  HgS  monitoring  and  documentation  program  to  initially 

determine  the  extent  of  any  raw  water  quality  problems  and  to  subsequently 

monitor  and  control  the  effectiveness  of  any  treatment  methods  that  may  have 

been  prescribed. 

An  overall  routine  monitoring  program  should  be  implemented  that  involves  the 

daily  documentation  of  all  performance  and  operational  parameters. 


OTTAWA  -  BRITANNIA  WATER  TREATMENT  PLANT 


ISBN  0-7729-3304-9 

MOE  PROJECT  NUMBER: 

7-2034 

MOE  REGION: 

Southeastern 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Ottawa-Carleton        || 

Source: 


Ottawa  River 


Location:      Ottawa 

Population  Served:       548,000  (along  with  Lemieux  Island  WTP) 

Communities  Served: 

•  Cities  of  Ottawa,  Nepean,  Vanier,  Gloucester  and  Kanata 

•  Townships  of  Goulbourn  and  Cumberland 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

•  Seasonal 


225 


Winter:  220-250; 
Summer:  275-315 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


6.18-193.3  (1984-86  Range);  133.4  (1986  Avg.) 
3.79  - 188.7  (1984-86  Range);  129.6  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1961  with  a  capacity  of  190  ML/d. 
In  the  1980s,  modifications  were  made  to  the  existing  filters  and  high-lift 
pumps.  Additional  low-lift  pumping  capacity  was  added,  resulting  in  a  new 
plant  capacity  of  225  ML/d. 


OTTAV/A  -  BRITANNIA  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Pre-chlorination 

•  Coagulation 

•  Screening 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  pH  Adjustment 

•  Post-chlorination 

•  Fluoridation 

Waste  Treatment: 

•  Waste  from  travelling  screens  is  disposed  of  in  a  landfill. 

•  Settling  tank  sludge  is  discharged  into  the  Ottawa  River. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Sodium  Silicate 

•  Sodium  Silicate  Activation  -  Liquid  Alum 

•  pH  Adjustment  -  Lime 

•  Post-chlorination  -  Chlorine  Gas 

•  Fluoridation  -  Hydrofluosilicic  Acid 

Plant  Operation: 

•  High-lift  pump  selection  is  based  on  storage  levels  and  historic  demand. 

•  Low-lift  pump  combination  is  determined  by  selected  high-lift  combination. 

•  Operator  selects  filter  flowrates  to  produce  the  appropriate  amount  of  water. 

•  Low-lift  pumps  are  throttled  on  the  discharge  side  by  a  control  valve  which 
utilizes  a  water  level  signal  from  the  settled  water  duct. 


OTTAWA  -  BRITANNIA  WATER  TREATMENT  PLANT 


The  filter  effluent  valve  can  be  closed  by  a  low  level  alarm  In  the  settled 
water  duct  or  by  a  high  level  override  in  the  clearwell. 
Alum  and  hydrofluosilicic  acid  dosages  are  set  manually  and  their  feedrate 
paced  to  plant  flowrate.   Control  of  other  chemicals  is  totally  manual. 


OTTAWA  -  BRfTANNIA  WATER  TREATMEhfT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                     | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.6  -  25 

0.11  -   6.1 

0.79 

•    Colour  (TCU) 

25-75 

1  -6 

3.33 

•    Temperature  (°C) 

0.1  -25 

0.1  -  25 

9.38 

•    Alkalinity  (mg/L  as  CaCOa) 

12-35 

26.6  -  38.8 

30.4 

•    Hardness  (mg/L  as  CaCOa) 

14-80 

54-69 

59.3               1 

•    pH 

6.8  -  7.6 

8.1  -  9.4 

8.59               1 

•    Aluminum  (mg/L) 

0.01  -  0.65 

0.043  -  0.160 

0.10 

•    Total  Chlorine  Residual  (mg/L) 

0.9-1.45 

1.13 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

6  -  >5000 

1  -5 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.13-0.24 

- 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity  (probably  due  to  the  presence  of  lime  f 

^articulates) 

♦   Parameters  Related  to  Aesthetic  Quality: 

•     Occasional  minor  exceedances  in  colour 

♦   Other: 

1       •    Frequent  exceedances  in  aluminum  residual  suspected  (limited  data) 

1 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


OTTAWA  -  BRFTANNIA  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  The  low-lift  pump  impellers  are  presently  used  for  rapid  mixing.  The  effectiveness 
of  this  practice  is  questionable,  therefore  it  is  recommended  that  mechanical  rapid 
mixing  be  installed.  It  should  be  noted  that  the  Britannia  WTP  expansion  will 
incorporate  a  rapid  mix  stage. 

•  It  is  recommended  that  during  periods  of  low  flow  during  the  winter  months,  an 
evaluation  of  the  removal  from  service  of  one  set  of  flocculators  be  undertaken. 
This  will  effectively  increase  the  flow  to  the  remaining  flocculators  and  may  result 
in  improved  flocculator  performance.  Alternatively,  the  installation  of  hydraulic 
control  devices  may  provide  a  more  controlled  method  of  increasing  G  and  Gt 
values. 

•  The  settling  basins  in  the  plant  expansion  will  contain  plate  settlers.  Since  there  is 
some  indication  of  short  circuiting,  it  is  recommended  that  a  single  basin  in  the 
existing  plant  be  isolated  and  fitted  with  plate  settlers  for  trial  purposes. 

•  Install  a  flood  wall  in  the  hydrofluosilicic  acid  (HFS)  storage  area  to  prevent  the 
escape  of  HFS  should  a  tank  leak  occur. 

•  The  point  of  lime  addition  should  be  moved  to  the  clearwell  exit  and  the  clearwell 
should  be  baffled  to  minimize  short  circuiting. 

Studies: 

•  In  order  to  minimize  THM  formation,  it  is  recommended  that  disinfection  alternatives 
or  treatment  modifications  be  investigated  such  as  the  use  of  alternative  oxidants 
(eg.  ozone),  adsorption  by  activated  carbon  or  moving  the  chlorine  addition  point 
to  the  inlet  to  the  settling  basins. 

•  Evaluate  chloramine  as  an  alternative  post-disinfectant. 

Operational  and  Other  Recommendations: 

•  None 


OTTAWA  -  LEMIEUX  ISLAND  WATER  TREATMENT  PLANT 


ISBN  0-7729-3305-7                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2035 

MOE  REGION: 

Southeastern                                                   | 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Ottawa-Carleton 

Source: 


Ottawa  River 


Location:       Ottawa 

Population  Served:       548,000  (along  with  Britannia  WTP) 

Communities  Served: 

•  Cities  of  Ottawa,  Nepean,  Kanata,  Gloucester,  Vanier 

•  Townships  of  Cumberland  and  Goulbourn 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 

•  Seasonal 


290 

340  (peak) 
Summer  260  -  295 
Winter  330  -  362 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


115.3-316.3  (1983-86  Range);  196.3  (1986  Avg.) 
94.1-310.8  (1983-86  Range);  193.1  (1986  Avg.) 


Plant  History: 

•  Original  plant  was  built  in  1932  with  a  rated  capacity  of  160  ML/d. 

•  Additional  settling  tanks  and  upgrading  of  filters  in  1978  increased  the 
plant's  rated  capacity  to  290  ML/d. 


OTTAWA  -  LEMIEUX  ISLAND  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Fiocculation 

•  Sedimentation 

•  Filtration 

•  pH  adjustment 

•  Post-chlorination 

•  Fluoridation 

Waste  Treatment: 

•  Waste  material  from  bar  screens  goes  to  landfill. 

•  Sludge  and  backwash  waste  are  discharged  to  the  Ottawa  River. 


Chemicals  Used: 

Pre-chlorination 

Chlorine  Gas 

Coagulation 

Liquid  Alum 

Coagulation  Aid 

Sodium  Silicate 

Sodium  Silicate  Activation  - 

Alum 

Post-chlorination 

Chlorine  Gas 

pH  Adjustment 

Lime 

Fluoridation 

Hydrofluosilicic  Acid 

Plant  Operation: 

•  High-lift  pump  selection  is  based  on  storage  levels  and  historic  demand. 

•  Low-lift  pump  combination  is  determined  by  selected  high-lift  combination. 

•  Operator  selects  filter  flowrates  to  produce  the  appropriate  amount  of  water. 

•  Low-lift  pumps  are  throttled  on  the  discharge  side  by  a  control  valve  which 
utilizes  a  water  level  signal  fron  the  settled  water  duct. 


OTTAWA  -  LEMIEUX  ISLAND  WATER  TREATMENT  PLANT 


-3 


The  filter  effluent  valve  can  be  closed  by  a  low  level  alarm  in  the  settled 
water  duct  or  by  a  high  level  override  in  the  clearwell.  When  the  clearwell 
level  is  in  the  upper  3.3  m  band,  the  filter  effluent  valve  is  adjusted  in 
proportion  to  changes  in  clearwell  level. 

Alum  and  hydrofluosilicic  acid  dosages  are  set  manually  and  their  feedrate 
paced  to  plant  flowrate.   Control  of  other  chemicals  is  totally  manual. 


OUAWA  -  LEMIEUX  ISLAND  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water                      | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.8  -  20 

0.16-   9.50 

1.12 

•    Colour  CTCU) 

25-82 

2-5 

4.2 

•   Temperature  (°C) 

0-25 

0-25 

10.0 

•    Alkalinity  (mg/L  as  CaCOj) 

12-35 

26.9  -  33.5 

30.8 

•    Hardness  (mg/L  as  CaCOa) 

14-80 

54  -  62.5 

59.6 

•    pH 

6.8  -  7  .6 

8.0  -  9.4 

8.6 

•    Aluminum  (mg/L) 

0.01  -  0.65 

0.033-0.310 

0.161 

•   Total  Chlorine  Residual  (mg/L) 

0.90-1.40 

1.13 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0  -  >500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

6  -  >5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦  Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.13  -0.24 

0.010-0.022 

0.018 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Occasional  exceedances  in  turbidity  (probably  due  to  the  presence  of  lime  particulates) 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Frequent  exceedances  in  aluminum  residual 

1 
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MOEE  Drinking  Water  Objective 


1.0  FTU 


OTTAWA  -  LEMIEUX  ISLAND  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  a  flood  retention  wall  in  the  hydrofluosilicic  acid  storage  area. 

•  It  is  recommended  that  the  point  of  lime  addition  be  moved  to  the  clearwell 
discharge  to  increase  the  effectiveness  of  post-chlorination,  and  that  the  clearwell 
be  baffled  to  minimize  short  circuiting.  To  accomplish  this,  a  degritter  or  lime  water 
generator  must  be  used  to  prevent  lime  grit  from  entering  the  distribution  system. 

Studies: 

•  It  is  recommended  that  during  periods  of  low  flow  during  the  winter  months,  an 
evaluation  of  the  removal  from  service  of  one  set  of  flocculators  be  undertaken. 
This  will  effectively  increase  the  flow  to  the  remaining  flocculators  and  may  result 
in  improved  flocculator  performance.  Alternatively,  the  installation  of  hydraulic 
control  devices  may  provide  a  more  controlled  method  for  increasing  G  and  Gt 
values. 

•  Since  there  is  some  indication  of  short  circuiting  in  the  sedimentation  basins,  it  is 
recommended  that  a  single  basin  in  the  plant  be  isolated  and  fitted  with  plate 
settlers  for  trial  purposes. 

•  In  order  to  minimize  THM  formation,  it  is  recommended  that  alternatives  be 
investigated  such  as  the  use  of  alternative  oxidants  (eg.  ozone),  activated  carbon 
adsorption  or  the  movement  of  chlorine  addition  to  the  beginning  of  the  settling 
basins. 

•  Evaluate  NaOH  addition  for  pH  control  as  an  alternative  to  lime. 

Operational  and  Other  Recommendations: 

•  None 


PETERBOROUGH  WATER  TREATMENT  PLANT 


ISBN  0-7729-3303-0                                                                                                                        | 

MOE  PROJECT  NUMBER: 

7-2018 

MOE  REGION: 

Central 

PLANT  MANAGEMENT: 

Peterborough  Utilities  Commission 

Source:         Otonabee  River 

Location:       North  end  of  the  City  of  Peterborough 

Population  Served:       61,500 

Communities  Served: 

•  City  of  Peterborough 

•  Part  of  Smith  Township 

Plant  Capacity  (ML/Day): 

•  Rated 

•  Design  -  100 

Plant  Flow  (ML/Day): 

•  Raw  Water  -  93.3  -  36.2  (1984-86  Range);  51.6  (1986  Avg.) 

•  Treated  Water  -  86.9  -  37.4  (1984-86  Range);  50.0  (1986  Avg.) 

Plant  History: 

•  The  original  plant  was  built  in  1922;  it  included  settling  tanks  and  filters  1-6 
(filter  capacity  of  40.8  ML/day)  and  appropriate  pumping. 

•  Expansion  occurred  in  1952  with  the  addition  of  filters  7-9  (20.4  ML/day). 
Filters  1-9  comprise  Plant  1. 

•  Plant  2,  which  consists  of  filters  1-2  (59.0  ML/day),  was  built  in  1965.   At 
this  time,  flocculation  tanks  were  installed  upstream  of  the  settling  tanks. 


PETERBOROUGH  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Pre-chlorination 

•  Taste/Odour  Control 

•  Screening 

•  Coagulation 

•  Flocculation 

•  Sedimentation 

•  Filtration 

•  Post-chlorination 

•  Fluoridation 

•  Dechlorination 

Waste  Treatment: 

•  Sludge  and  backwash  water  are  drained  into  the  Otonabee  River. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Taste  and  Odour  Control   -  Powdered  Activated  Carbon  (as  needed) 

•  Coagulation  -  Alum  or  Polyaluminum  Chloride 

•  Post-chlorination  -  Chlorine  Gas 

•  Dechlorination  -  Sulphur  Dioxide 

•  Fluoridation  -  Hydrofluosilicic  Acid 

Plant  Operation: 

•  Low-lift  pumping  is  modulated  based  on  settled  water  or  clearwell  levels. 

•  Filter  flow  rates  are  manually  adjusted  by  the  operator.  Settled  water 
conduit  level  alarms  alert  the  operator  of  the  need  to  adjust  filter  rates.  This 
manual  mode  of  operation  causes  frequent  changes  in  filter  rates. 

•  High-lift  pumping  is  controlled  by  levels  in  the  system  reservoirs. 

•  Pre-chlorine  and  coagulant  dosages  are  manually  set  with  flow  pacing.  All 
remaining  chemical  addition  is  compound  loop-controlled. 


PETERBOROUGH  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.2-  1.25 

0.12-   0.53 

0.25 

•    Colour  (TCU) 

10-30 

1  -20 

8.45 

•    Temperature  (°C) 

0-25 

0-25 

11 

•    Alkalinity  (mg/L  as  CaCOj) 

74-80 

60-86 

77.4 

•    Hardness  (mg/L  as  CaCOj) 

84  -  100 

84  -  100 

96.7 

•    pH 

7.4  -  8.3 

6.8-   8.2 

7.51 

•    Aluminum  (mg/L) 

0.008  -  0.069 

0.005  -  0.530 

0.220 

•   Total  Chlorine  Residual  (mg/L) 

1.4 

1.4 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0  -  >500 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦   Additional  Selected  Parameters: 

•    Iron  (mg/L) 

0.02-   0.072 

.008   -.070 

0.060 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Nearly  continuous  exceedance  in  colour 

♦   Other: 

•    Nearly  continuous  exceedance  in  aluminum  residual 

PETERBOROUGH  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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PETERBOROUGH  WATER  TREATMENT  PLANT 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  totalizers  on  each  filter  to  quantify  flows. 

•  Install  filter  effluent  turbidimeters  or  turbidity  monitoring  stations  on  each  of  the 
eleven  filters. 

Studies: 

•  Conduct  laboratory  and/or  plant-scale  testing  to  evaluate  the  relative  merits  of 
blending  and  flash  mixing. 

•  Conduct  laboratory  and  plant-scale  testing  to  determine  the  optimum  coagulant  and 
the  effectiveness  of  coagulant  aids. 

•  Conduct  plant-scale  studies  to  determine  the  effects  of  flow  rate  on  the  flocculation 
process. 

•  Conduct  plant-scale  testing  to  determine  the  effect  of  lower,  constant  filtration  rates 
on  filter  effluent  quality. 

•  Conduct  a  detailed  investigation  to  evaluate  the  relative  performances  of  the  filters. 

•  Investigate  the  backwash  procedure  to  determine  the  optimum  rise  rates  and  wash 
water  volumes. 

•  Conduct  studies  to  evaluate  the  possible  methods  of  THM  reduction. 

Operational  and  Other  Recommendations: 

•  Add  a  coagulant  at  all  times. 

•  Prepare  a  process  and  piping  diagram  for  the  plant. 


PLANT  STUDY  SUMMARIES  -  MID-ONTARIO  REGION 


NORTH  BAY  WATER  TREATMENT  PLANT 


ISBN  0-7729-3294-8                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2042 

MOE  REGION: 

Northeastern 

PLANT  MANAGEMENT: 

City  of  North  Bay 

Source:         Trout  Lake 
Location:       East  Ferris  Township 
Population  Served:       51,000 

Communities  Served: 

•  City  of  North  Bay 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


115.9 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


not  measured;  chemical  treatment  only 

16.6  -  44.5  (1984-86  Range);  25.6  (1986  Avg.) 


Plant  History: 

•  The  original  pumping  station  was  placed  in  service  in  1929. 

•  The  chemical  treatment  building  was  completed  in  1984. 


II 


NORTH  BAY  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Fluoridation 

•  Corrosion  Control 

Waste  Treatment: 

•  Screen  waste  is  sent  to  landfill. 

Chemicals  Used: 

•  Pre-chlorination  -  Sodium  Hypochlorite 

•  Fluoridation  -  Hydrofluosilicic  Acid 

•  Corrosion  Control  -  Soda  Ash 

Plant  Operation: 

•  The  plant  is  staffed  24  hours  per  day. 

•  Pumps  are  manually  selected  and  turned  on/off  based  on  the  level  in  the 
High  Level  Reservoir  and  in  order  to  avoid  paying  peak  charges  during  the 
4  pm  to  8  pm  high  power  demand  period. 

•  A  free  chlorine  residual  of  1.0  mg/L  is  presently  maintained  in  finished 
water. 

•  All  chemical  addition  is  flow  paced  with  manual  dosage  control. 


NORTH  BAY  WATER  TREATMENT  PLANT 
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Water  Quality: 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1985  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.30  -  2.4 

0.87 

•    Colour  (TCU) 

2.9  -  73.5 

5-41 

7.5 

•   Temperature  (°C) 

1  -9 

- 

•    Alkalinity  (mg/L  as  CaCOj) 

10.4  -  14.0 

17.8-28.8 

22.3 

•    Hardness  (mg/L  as  CaCOs) 

20.3  -  22.8 

20.3  -  25.7 

21.7 

•    pH 

6.6  -  8.2 

6.7  -  8.5 

7.6 

•    Aluminum  (mg/L) 

0.055 

•    Free  Chlorine  Residual  (mg/L) 

0.45-  1.26 

0.66 

•   Total  Chlorine  Residual  (mg/L) 

0.60-  1.20 

0.77 

♦    Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0  -4 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0-96 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

. 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Frequent  exceedances  in  turbidity,  especially  in  spring  and  suiiiirier. 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Nearly  continuous  exceedance  in  colour 

♦   Other: 

•    None 

NORTH  BAY  WATER  TREATMENT  PLANT 


Turbidity  Profile: 


Note:    There  was  no  raw  water  turbidity  measurement 
during  the  study  period. 


^ 


1985 


1986 


(FTU) 


2.5 


Treated  Turbidity 
"■*"    Maximum 
— *—    Minimum 
Average    . 


Ministry  of  the  Environment  Drinking  Water  Objective  1.0  FTU 


NORTH  BAY  WATER  TREATMENT  PLANT 


-5- 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Continue  with  the  design  and  implementation  of  rechlorination  facilities  at  the  Judge 
Avenue  Station. 

•  Provide  a  means  for  ensuring  adequate  mixing  of  sodium  hypochlorite  during  low 
flow  conditions. 

•  Reinstate  compound  loop  chlorination  control  and  provide  an  appropriate  sampling 
location  for  chlorine  residual  measurement. 

Studies: 

•  Conduct  a  source  protection  study  which  examines  activities  within  the  Trout  Lake 
watershed  and  in  the  vicinity  of  the  intake  and  which  presents  a  plan  of  action. 

•  Conduct  a  particulate  removal  pilot  study  that  investigates  processes  such  as  flash 
mixing,  coagulation,  flocculation,  sedimentation  and  filtration. 

Operational  and  Other  Recommendations: 

•  Provide  adequate  training  for  all  operators. 


SUDBURY '  DAVID  STREET  WATER  TREATMENT  PLANT 


ISBN  0-7729-3284-0 

MOE  PROJECT  NUMBER: 

7-2039 

MOE  REGION: 

Northeastern 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Sudbury 

Source: 


Ramsay  Lake 


Location:       Sudbury,  north  shore  of  Ramsay  Lake 


Population  Served:       95,000  (along  with  Wanapitei  WTP) 


Communities  Served: 

•         City  of  Sudbury 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


50 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


not  measured;  chemical  treatment  only 

4.59  -  47.01  (1984-86  Range);  33.0  (1986  Avg.) 


Plant  History: 


Original  facility  consisted  of  a  pumping  station  with  chlorination. 

Fluoridation  was  added  subsequently. 

Microstrainers  were  installed  in  the  late  1960s  after  massive  algae  blooms. 

Corrosion  control  using  lime  was  added  at  this  time. 

The  David  Street  Supply  was  converted  to  remote  operation  in  the  1980s. 


SUDBURY-  DAVID  STREET  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Microstrainers 

•  pH  Adjustment  (corrosion  control) 

•  Fluoridation 

•  Post-chlorination 

Waste  Treatment: 

•  Microstrainer  waste  is  discharged  to  Ramsay  Lake. 

Chemicals  Used: 

•  pH  Adjustment  -  Lime 

•  Fluoridation  -  Sodium  Silicofluoride 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  The  David  Street  Supply  is  essentially  a  pumping  station  with  chemical 
treatment  and  no  storage. 

•  The  three  submersible  high-lift  pumps  are  operated  remotely  from  the 
Wanapitei  Plant.   Standby  pumps  are  under  local  control. 

•  Chemical  addition  is  flow-paced.  The  plant  is  visited  once  per  day  Monday 
through  Friday;  monitors  are  checked  and  dosages  adjusted  if  needed. 


SUDBURY  -  DAVID  STREET  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water 

1983-86 

1 983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.36  -  4.3  ' 

0.02  -  1.5 

0.18 

•    Colour  (Hazen  U) 

7.5  -  15.0 

2.0  -  14.0 

4.0 

•    Temperature  (°C) 

- 

•    Alkalinity  (mg/L  as  CaCOa) 

21.60-27.40 

19.20  -47.00 

30.10 

•    Hardness  (mg/L  as  CaCOa) 

53.00  -  62.50 

52.60  -  90.00 

67.38 

•    pH 

6.82  -  7.96 

6.70  -  9.55 

7.83 

•    Aluminum  (mg/L) 

- 

•   Total  Chlorine  Residual  (mg/L) 

0.60  -  3.70 

1.16 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-60 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0-94 

0-  >80 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

♦  Additional  Selected  Parameters: 

•    Chloroform  (ug/L) 

- 

9-92 

51 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

•    One  exceedance  in  total  coliform 

-  ■ 
♦   Parameters  Related  to  Aesthetic  Quality: 

•    Frequent  exceedances  in  colour 

♦   Other: 

•    None 

These  are  single  monthly  measurements. 


SUDBURY  -  DAVID  STREET  WATER  TREATMENT  PLANT 


Turbidity  Profile: 
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1.0  FTU 


SUDBURY  -  DAVID  STREET  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Give  consideration  to  the  installation  of  conventional  treatnnent  or  direct  filtration 
facilities. 

Studies: 

•  None 

Operational  and  Other  Recommendations: 

•  Replace  lime  with  soda  ash  for  improved  corrosion  control. 


SUDBURY-  WANAPITEI  WATER  TREATMENT  PLANT 


ISBN  0-7729-3284-0 

MOE  PROJECT  NUMBER: 

7-2038 

MOE  REGION: 

Northeastern 

PLANT  MANAGEMENT: 

Regional  Municipality  of  Sudbury 

Source:         Wanapitei  River 

Location:      Village  of  Wahnapitae,  on  west  bank  of  river  100  m  upstream  of  Hwy.  17. 

Population  Served:       95,000  (along  with  David  Street  WTP) 

Communities  Served: 

•  City  of  Sudbury 

•  Town  of  Nickel  Centre  (Coniston,  Wahnapitae) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


27 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


7.31  -  27.60  (1984-86  Range);  16.5  (1986  Avg.) 
not  measured 


Plant  History: 

•         The  plant  was  constructed  in  1972. 


SUDBURY  -  WANAPITEI  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Pre-chlorination 

pH/Alkalinity  Adjustment 

Coagulation 

Flocculation  and  Sedimentation  (upflow  ciarifiers) 

Filtration 

Post-disinfection 

Fluoridation 

pH  Adjustment 

Waste  Treatment: 

•  Sludge  is  discharged  to  the  Wahnapitae  sewage  lagoons  and  backwash 
water  is  recirculated  to  the  flash  mixer. 

Chemicals  Used: 

Pre-chlorination  -  Chlorine  Gas 

pH/Alkalinity  Adjustment    -  Lime 

Coagulation  -  Liquid  Alum 

Coagulation  Aid  -  Polyelectrolyte 

Post-disinfection  -  Chlorine  Dioxide 

Fluoridation  -  Sodium  Silicofluoride 

pH  Adjustment  -  Lime 

Plant  Operation: 

•  The  Wanapitei  system  consists  of  an  intake  and  pumphouse  structure,  a 
treatment  plant  3.7  km  to  the  west  at  Coniston  and  a  booster  pumping 
station  a  further  1 1  km  west  of  the  plant.  The  plant  is  always  staffed  by  at 
least  one  operator. 


SUDBURY-  WANAPITEI  WATER  TREATMENT  PLANT 


Sudbury  has  limited  potable  water  storage,  therefore  available  storage  is 

filled  and  filters  are  backwashed  during  the  night  to  prepare  for  the  heavy 

demand  during  the  day. 

Low-lift  pumps  are  brought  on  or  off  line  by  the  operator  and  are  selected 

based  on  the  clearwell  level. 

There  is  no  control  of  filter  flow  rates. 

High-lift  pumps  are  selected  by  the  operators  based  on  levels  in  the  Ash 

and  Pearl  Street  reservoirs. 

Chlorine  dioxide  addition  is  compound  loop-controlled.   All  other  chemical 

addition  is  flow-paced  with  manual  dosage  adjustment. 


SUDBURY  -  WANAPITEI  WATER  TREATMENT  PLANT 


Water  Quality: 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1986  Avg. 

♦   GenetBl  Chemistry: 

•    Turbidity  (in"U) 

0.21  -  16 

0.10  -  1.18 

0.31 

•    Colour  (Hazen  U) 

6.0  -  32.0 

0.5  -  5.0 

2.0 

•    Temperature  (°C) 

2.0  -  23.5 

- 

- 

•   Alkalinity  (mg/L  as  CaCOj) 

12.60-22.80 

7.60-21.00 

18.43 

•    Hardness  (mg/L  as  CaCOj) 

25.10  -46.50 

39.40  -  53.60 

45.09 

•    pH 

6.20  -  7.80 

6.20  -  10.00 

8.09 

•    Aluminum  (mg/L) 

<0.01  -  0.14 

0.04 

•   Total  Chlorine  Residual  (mg/L) 

0.19-0.76 

0.49 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-60 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0-108 

0-2 

0 

•    Standard  Plate  Count  (cts/mL) 

♦   Additional  Selected  Parameters: 

•    Chloroform  (ug/L) 

0 

8-130 

66 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    Rare  exceedances  in  aluminum  residual 

SUDBURY'  WANAPtTEl  WATER  TREATMENT  PLANT 
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Turbidity  Profile: 
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SUDBURY  -  WANAPITEI  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Move  the  pre-chlorine  addition  point  to  the  intake  to  provide  increased  contact  time 
before  the  clarifiers. 

Studies: 

•  Determine  whether  or  not  flow  is  equally  split  between  the  two  clarifiers. 

•  Evaluate  the  effects  that  backwash  water  reuse  has  on  clarifier  performance. 

•  Study  the  development  of  headless  in  the  filters  with  respect  to  effluent  turbidity 
and  hydraulic  loading. 

•  Investigate  the  use  of  chlorine  dioxide  for  pre-disinfection. 

Operational  and  Other  Recommendations: 

•  Improve  plant  data  storage,  retrieval  and  analysis  through  the  use  of  personal 
computers  and  appropriate  software. 


PLANT  STUDY  SUMMARIES  -  NORTHERN  REGION 


SAULTSTE.  MARIE  WATER  TREATMENT  PLANT 


ISBN  0-7729-3290-5                                                                                                                   || 

MOE  PROJECT  NUMBER: 

7-2040 

MOE  REGION: 

Northeastern 

PLANT  MANAGEMENT: 

City  of  Sault  Ste.  Marie 

Source:         Lake  Superior 

Location:      West  end  of  Sault  Ste.  Marie 

Population  Served:       81,000  (along  with  well  supply) 

Communities  Served: 

•         City  of  Sault  Ste.  Marie 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


40.0 

up  to  60.0 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


6.30  -  27.24  (1986  Range);  18.11  (1986  Avg.) 
2.39  -  26.06  (1986  Range);  15.66  (1986  Avg.) 


Plant  History: 


The  plant  was  commissioned  in  1986,  replacing  the  Huron  Street  Pumping 

Station  which  was  located  on  the  St.  Mary's  River  downstream  from  Algoma 

Steel. 

Several  wells  also  supply  the  distribution  system;  they  are  dealt  with  in  a 

separate  summary  report. 


SAULTSTE.  MARIE  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

Screening 

Pre-chlorination 

Taste  and  Odour  Control  (not  in  use) 

Coagulation 

Flocculation 

Filtration 

Post-chlorination 

Chloramination 

Waste  Treatment: 

•  Backwash  water  is  collected  in  two  holding  tanks,  from  where  the 
supernatant  is  pumped  to  a  retention  pond  and  then  to  the  Little  Carp  River. 
Dechlorination  of  supernatant  with  sulphur  dioxide  is  provided.  Sludge 
settles  in  hoppers  and  is  pumped  to  the  municipal  sewer  for  treatment. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Taste  and  Odour  Control   -  Chlorine  Dioxide 

•  Coagulation  -  Liquid  Alum 

•  Filter  Aid  (not  in  use)  -  Cationic  Polyelectrolyte  (Percol  LT35) 

•  Post-chlorination  -  Chlorine  Gas 

•  Chloramination  -  Aqua  Ammonia 

Plant  Operation: 

•  The  plant  is  staffed  24  hours  per  day  and  is  designed  and  operated  as  a 
direct  filtration  plant. 

•  The  plant,  along  with  the  Steelton  well,  provide  the  base  supply  to  the 
system.  Increases  in  the  supply  are  from  other  wells  and  increased  plant 
output. 


SAULTSTE.  MARIE  WATER  TREATMENT  PLANT 


The  plant  is  gravity  fed  by  a  7.8  km  long  raw  water  main  from  the  Marshal 

Drive  control  tanks,  which  in  turn  are  fed  by  a  3  km  long  pipeline  from  the 

Gros  Cap  pumping  station. 

Low-lift  pumps  are  manually  started/stopped  by  the  operator.     Low-lift 

output  is  modulated  based  on  the  level  in  the  flocculator  inlet. 

Filter  rate  control  is  automatic,  using  venturi  meters  and  modulating  control 

valves,  and  is  based  on  the  concept  of  constant  rate  filtration.  The  filter  rate 

set  point  is  established  by  the  operator. 

The  filter  rate  set  point  is  overridden  if  the  reservoir  level  rises  above  a 

certain  point.  This  minimizes  the  frequency  of  plant  shutdowns. 

High-lift   pumps   are  controlled   either   manually   (local   or   remote),   or 

automatically  based  on  distribution  system  reservoir  levels. 

Post-chlorine  addition  is  compound  loop-controlled.    All  other  chemical 

addition  is  flow-paced  with  manual  dosage  adjustment. 
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Water  Quality: 





Raw  Water 

Treated  Water 

1986 

1986 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU)  " 

0.3-1.1 

0.1  -0.3 

0.19 

•    Colour  (TCU) 

0-  <5 

0-  <5 

<5 

•    Temperature  (°C) 

1  -15 

•    Alkalinity  (mg/L  as  CaCOa) 

64-78 

•    Hardness  (mg/L  as  CaCOs) 

42  -46 

- 

•    pH 

7.3  -  8.1 

6.7  -  7.7 

7.40 

•    Aluminum  (mg/L) 

0.003  -  0.026 

0.013  -0.110 

0.044 

•    Free  Chlorine  Residual  (mg/L) 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0-5 

0 

0 

•    Total  Coliform  (cts/100  mL) 

0-100 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Excec 

Jdances: 

1 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

Only  monthly  averages  were  reported. 
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Turbidity  Profile: 


1.5 


(FTU) 


Raw  Turbidity 
Average 


Treated  Turbidity 
Average 

Note:  Plant  startup  occurred  in  1986.  Therefore,  the 
graph  may  not  represent  normal  operating  conditions. 
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SAULTSTE.  MARIE  WATER  TREATMENT  PLANT 


RECOMMENDATIONS: 

Physical  Improvements: 

•  Eliminate  hydraulically  dead  areas  at  the  end  of  the  flocculator  inlet  and  outlet 
channels  and  at  the  end  of  the  filter  influent  channels. 

Studies: 

•  Give  consideration  to  the  addition  of  a  streaming  current  monitor  for  coagulant 
dosage  control. 

•  Study  the  use  of  alternative  coagulants  and  coagulant  aids. 

•  Conduct  a  study  that  examines  the  effect  of  backwash  duration  on  filter  run  times 
and  filter  effluent  quality. 

Operational  and  Other  Recommendations: 

•  Develop  an  accurate  means  of  calibrating  and  correlating  turbidimeters. 

•  Set  up  a  schedule  of  daily  laboratory  tests  for  raw  water  colour,  flocculated  water 
colour  and  aluminum  residual,  filter  effluent  colour  and  aluminum  residual. 

•  Measure  media  depth  quarterly  to  aid  in  the  detection  of  media  loss,  and  conduct 
a  media  sieve  analysis  two  to  three  years  after  the  commencement  of  plant 
operation. 

•  Coagulant  usage  and  dosage  should  be  more  accurately  measured  and  recorded, 
as  are  the  other  treatment  chemicals. 


SAULT  STE.  MARIE  WELL  SUPPLY 


ISBN  0-7729-3290-5                                                                                                                   | 

MOE  PROJECT  NUMBER: 

7-2041 

MOE  REGION: 

Northeastern 

1  PLANT  MANAGEMENT: 

City  of  Sautt  Ste.  Marie 

Source:         Groundwater 

Location:      Sault  Ste.  Marie 

Population  Served:       81 ,000  (along  with  plant) 

Communities  Served: 

•  City  of  Sault  Ste.  Marie 

Well  Supply  Capacity  (ML/Day): 

•  Rated  -  37.9 

Well  Supply  Flow  (ML/Day): 

•  Treated  Water  -  9.76  -  42.8  (1983-86  Range);  23.1  (1986  Avg.) 

Well  Supply  Description: 

•  Groundwater  is  supplied  by  six  wells  at  four  pumping  stations. 

•  There  are  two  stations  in  the  east  end:  Lorna  Drive  (two  wells)  and  Shannon 
Drive  (one  well). 

•  There  are  two  stations  in  the  west  end:  Goulais  Avenue  (two  wells)  and 
Steelton  Drive  (one  well). 

•  Treatment  is  the  same  at  all  stations. 

•  A  direct  filtration  plant  also  supplies  the  distribution  system;  it  is  dealt  with 
In  a  separate  summary  report. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Chloramination 

Waste  Treatment: 

•  No  wastes  are  generated. 

Chemicals  Used: 

•  Chlorination  -  Chlorine  Gas 

•  Ammoniation  -  Aqua  Ammonia 

Well  System  Operation: 

•  The  Steelton  well  is  located  in  a  seepage  area  and  must  run  continuously 
in  order  to  prevent  flooding  in  the  area.  This  well  and  the  plant  provide  the 
base  supply  to  the  distribution  system.  Increases  in  supply  are  from  other 
wells  and  increased  plant  output. 

•  Well  pumps  can  be  controlled  manually  (locally  or  from  the  plant)  or 
automatically  (by  inclusion  in  the  high-lift  pump  automatic  reservoir  level 
sequence  or  based  on  system  pressures  transmitted  to  the  plant  central 
processor). 

•  Well  discharge  pumps  operate  at  a  constant  rate  and  there  is  little  variation 
in  groundwater  chemistry,  therefore  chemical  feed  rates  are  manually  set 
and  adjusted  as  needed. 

•  Thirty  minutes  of  contact  time  is  provided  at  each  well  for  chloramine 
formation.  This  is  done  in  a  concrete  chamber  at  the  Steelton  well  and  in 
a  section  of  900  mm  dia.  pipe  at  the  other  wells. 
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Water  Quality:    Report  contains  a  complete  set  of  bacteria  and  CI2  residual  data. 
All  other  data  are  from  scattered  sources  and  are  reported  only  as  ranges. 

Raw  Water 

Treated  Water                     | 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.02  -  0.38 

- 

•    Colour  (TCU) 

0.5  -  6.6 

- 

•   Temperature  (°C) 

8 

- 

- 

•    East  Alkalinity  (ma/L  CaCO,) 

50-56 

- 

- 

•    West  Alkalinity  (ma/L  CaCO,) 

90  -  103 

- 

- 

•    East  Hardness  (mq/L  CaCO,) 

70  -  120 

- 

•    West  Hardness  (ma/L  CaCO,) 

60-70 

- 

•    EastDH 

7.9  -  8.1 

- 

•    West  dH 

8.3  -  8.5 

- 

•    Aluminum  (mg/L) 

- 

•    Combined  Clj  Residual  (mg/L) 

0.4  -  0.7 

0.46 

♦    Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

0 

0 

0 

•   Total  Coliform  (cts/100  mL) 

0-5 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

♦   Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 

RECOMMENDATIONS: 

Physical  Improvements: 

•  The  current  DPD  method  for  combined  residual  measurement  is  unsuitable. 
Consideration  should  be  given  to  the  installation  of  continuous  residual  analyzers 
at  each  station. 

Studies: 

•  Inspect  the  Lorna  well  screens  for  possible  corrosion  due  to  occasional  chlorine 
shock  treatments. 

Operational  and  Other  Recommendations: 

•  Automatically-logged  data  should  be  checked  for  consistency,  and  discrepancies 
noted  and  investigated. 
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MOE  PROJECT  NUMBER: 

7-2044 

MOE  REGION: 

Northwestern 

PLANT  MANAGEMENT: 

City  of  Thunder  Bay 

Source:         Lake  Superior 

Location:       North  end  of  Thunder  Bay 

Population  Served:       56,000 

Communities  Served: 

•         City  of  Thunder  Bay  (north  end  -  old  Port  Arthur) 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


68.2  (limited  by  intake  capacity) 
90.9 


Plant  Flow  (ML/Day): 

•  Raw 

•  Treated 


20.0  -  56.0  (1983-86  Range);  43.0  (1986  Avg.) 
22.0  -  49.2  (1983-86  Range);  37.7  (1986  Avg.) 


Plant  History: 


The  original  plant  was  built  in  1913  and  consisted  of  an  intake,  wet  well, 

high-lift  pumps  and  chlorination  facilities. 

Chlorine  dioxide  was  added  in  1974  for  taste  and  odour  control. 

The  present  plant  was  built  in  1977-78  and  was  designed  as  a  direct 

filtration  plant.   Chlorine  dioxide  was  discontinued. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Pre-chlorination 

•  Coagulation 

•  Floccuiation 

•  Filtration 

•  Post-chlorination 

Waste  Treatment: 

•  Screening  and  backwash  wastes  are  discharged  to  Lake  Superior. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Cationic  Polymer  (Percol  LT35) 

•  Post-chlorination  -  Chlorine  Gas 

Plant  Operation: 

•  High  lift  pumps  have  manual  start/stop,  based  on  Duke  St.  Reservoir  level. 

•  Filters  operate  at  a  constant  rate  using  a  venturi  and  a  modulating  filter  rate 
control  valve.  The  filter  rate  set  point  is  set  by  the  operator,  and  it  is 
overridden  as  the  clearwell  approaches  its  top  level. 

•  Low-lift  pump  discharge  is  regulated  by  modulating  butterfly  valves  based 
on  level  in  the  filter  inlet  channel.  When  the  inlet  channel  level  drops  below 
a  set  point  or  when  valves  are  80%  opened,  an  alarm  is  triggered  to  alert 
the  operator  to  start  another  pump. 

•  Two  of  the  three  floe  tanks  are  used  in  summer  while  all  three  are  used  in 
winter.   All  filters  operate  all  of  the  time. 

•  Chlorination  is  compound  loop-controlled.  All  other  chemical  addition  is 
paced  to  flow  with  manual  dosage  adjustment. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1983-86 

1983-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.25  -  3.6 

0.02  -  0.85 

0.12 

•    Colour  (TCU) 

1.6  -  10 

1-5 

1 

•    Temperature  (°C) 

3  -  18 

•   Alkalinity  (mg/L  as  CaCOj) 

40.0  -  48.8 

32.6  -  47.0 

44.4 

•    Hardness  (mg/L  as  CaCOj) 

38.0  -  52.0 

36.0  -  52.0 

46.8 

•    pH 

6.95  -  8.00 

6.70  -  7.48 

7.21 

•    Aluminum  (mg/L) 

0  -  0.050 

0.002  -  0.080 

0.010 

•    Free  Chlorine  Residual  (mg/L) 

1.03-1.72 

1.30 

♦   Bacteria: 

•    Fecal  Coliform  (cts/100  mL) 

1  -5 

0 

0 

•    Total  Coliform  (cts/100  mL) 

1  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

. 

- 

♦   Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exce 

edances: 

♦   Parameters  Related  to  Health: 

•    None 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    None 

♦   Other: 

•    None 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  Improvements: 

•  Install  small,  calibrated  day  tanks  on  the  suction  side  of  the  alum  metering  pumps 
for  more  accurate  measurement  of  alum  usage. 

•  Install  a  separate  injection  point  for  polymer  that  is  downstream  from  the  present 
combined  alum/polymer  injection  point. 

•  Replace  the  wooden  flocculator  baffles  with  stainless  steel  units  to  eliminate  the 
potential  for  bacteriological  contamination. 

•  Install  another  chlorine  weigh  scale  to  allow  for  individual  weighing  of  pre-  and 
post-chlorine  feeds. 

•  Conduct  a  plant  flow  audit  to  account  for  the  discrepancy  between  raw  and  treated 
flows. 

Studies: 

•  Mixing  of  coagulant  is  adequate  but  is  also  flow-dependent.  A  study  should  be 
carried  out  to  determine  the  effect  varying  the  jet  velocity  with  flowrate  and  to 
investigate  the  use  of  multiple  orifices  in  the  jet  mixing  system.  Alternatively,  the 
installation  of  in-line  blenders  should  be  considered. 

•  Conduct  a  study  to  examine  the  use  of  alternative  coagulants  and  coagulant  aids. 

•  Conduct  plant-scale  tests  on  operation  of  the  flocculation  tanks  under  varying  flow 
conditions  (summer  and  winter)  and  investigate  alternate  means  of  varying  the 
flocculation  energy. 

•  Conduct  a  sieve  analysis  on  the  media  from  each  filter;  it  is  suspected  that  the 
media  does  not  meet  design  criteria. 

Operational  and  Other  Recommendations: 

•  Adopt  a  standardized  record  keeping  program,  preferably  computer-based  using 
spreadsheet  software. 

•  Filter  media  depth  should  be  measured  annually. 
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MOE  PROJECT  NUMBER: 

7-2045 

MOE  REGION: 

Northwestern 

PLANT  MANAGEMENT: 

City  of  Thunder  Bay 

Source:         Loch  Lomond 

Location:       Indian  Reserve  No.  52  (adjacent  to  southern  boundary  of  the  city) 

Population  Served:       50,000 

Communities  Served: 

•         City  of  Thunder  Bay  (south  end  -  formerly  Fort  William) 


Plant  Capacity  (ML/Day): 

Rated 
Design 

Plant  Flow  (ML/Day): 

Raw  Water 
Treated  Water 


Plant  History 


slightly  greater  than  design 
59.1 


not  measured;  chemical  treatment  only 

17.99  -  58.10  (1983-86  Range);  33.6  (1986  Avg.) 


The  Loch  Lomond  supply  was  placed  into  service  in  1909. 

A  lime/COj  system  was  installed  in  1980  for  corrosion  control.   This  was 

replaced  by  sodium  silicate  in  1985. 
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TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  Including: 

•  Screening 

•  Chlorination 

•  Corrosion  Control 

Waste  Treatment: 

•  Screen  wastes  are  sent  to  a  landfill. 

Chemicals  Used: 

•  Chlorination  -  Chlorine  Gas 

•  Corrosion  Control  -  Sodium  Silicate 

Plant  Operation: 

•  The  supply  system  consists  of  a  control  dam  at  the  lake  outlet,  a  228  m 
long  intake  pipe  (10.5  m  deep)  to  a  gatehouse  at  the  shoreline,  a  1554  m 
long  tunnel  connected  to  a  forebay  and  screen  chamber  and  three-3080  m 
long  pipelines  connected  to  a  reservoir.  The  difference  in  elevation  between 
Loch  Lomond  and  the  reservoir  is  approximately  1 1  m. 

•  The  system  operates  entirely  by  gravity;  the  reservoir  elevation  is 
approximately  100  m  above  Lake  Superior. 

•  Flow  is  controlled  by  flow  meters  and  modulating  valves  in  the  pipelines, 
based  on  the  reservoir  level. 

•  Chlorine  is  added  in  the  pipelines  and  is  compound  loop-controlled. 

•  Sodium  silicate  is  added  just  prior  to  the  reservoir;  addition  is  flow  paced 
with  manual  dosage  adjustment. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1 984-86 

1984-86 

1986  Avg. 

♦   General  Chemistry: 

•    Turbidity  (FTU) 

0.21  -  2.3 

0.22  -  2.3 

0.50 

•    Colour  (Hazen  U) 

16.3  -  28.5 

5-17 

7.5 

•    Temperature  (°C) 

2-19 

- 

•    Alkalinity  (mg/L  as  CaCOj) 

16.50  -  25.06 

18.50-50.71 

24.57 

•    Hardness  (mg/L  as  CaCOs) 

18.43-31.2 

20.49  -  57.26 

28.45 

•    pH 

6.49  -  7.95 

6.63  -  10.2 

9.12 

•    Aluminum  (mg/L) 

. 

•    Free  Chlorine  Residual  (mg/L) 

1.28-3.08 

1.98 

♦   Bacteria: 

•    Fecal  Coiiform  (cts/100  mL) 

1  -10 

0 

0 

•    Total  Coiiform  (cts/100  mL) 

1  -  <5000 

0 

0 

•    Standard  Plate  Count  (cts/mL) 

. 

. 

. 

♦  Additional  Selected  Parameters: 

•  Total  Trihalomethanes  (ug/L) 

0 

71  -  308 

220 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Rare  exceedances  in  turbidity 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Continuous  exceedance  in  colour 

♦   Other: 
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Turbidity  Profile: 
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RECOMMENDATIONS: 

Physical  improvements: 

•  Consider  adding  coagulation,  flocculation  and  filtration  facilities  to  the  plant  for 
improved  turbidity  and  colour  removal. 

Studies: 

•  Conduct  a  source  protection  study  that  examines  water  quantity  and  quality,  wildlife 
and  human  activity  in  the  Loch  Lomond  watershed. 

•  Conduct  a  laboratory  and  plant-scale  study  that  evaluates  the  effectiveness  of 
chloramine  for  disinfection  and  reduced  formation  of  chlorination  byproducts  such 
as  trihalomethanes. 

•  Investigate  means  of  controlling  plant  flow  more  accurately  and  quickly  in  response 
to  changes  in  the  reservoir  level.  This  may  involve  replacement  of  the  existing 
control  valves. 

Operational  and  Other  Recommendations: 

•  None 
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MOE  PROJECT  NUMBER: 

7-2043 

MOE  REGION: 

Northeastern 

PLANT  MANAGEMENT: 

City  of  Timmins 

Source: 


Mattagami  River 


Location:      Timmins  city  centre 
Population  Served:       36,000 

Communities  Served: 

•         City  of  Timmins 


Plant  Capacity  (ML/Day): 

•  Rated 

•  Design 


54.6 


Plant  Flow  (ML/Day): 

•  Raw  Water 

•  Treated  Water 


11.1  -  50.1  (1984-86  Range);  24.9  (1986  Avg.) 
10.1  -  45.5  (1984-86  Range);  22.7  (1986  Avg.) 


Plant  History: 


Original  intake/pumping  station  was  built  by  Hollinger  Gold  Mines  in  1924. 
The  Town  purchased  the  old  works  in  1968  and  built  a  new  plant  in  1972. 
Growth  and  amalgamation  of  surrounding  municipalities  led  to  the  creation 
of  the  City  of  Timmins,  and  the  plant  capacity  was  doubled  in  1984/85. 
The  Whitney-Tisdale  well  supply  provided  water  to  8,000  residents  in  the 
Porcupine  area  of  Timmins  until  1988;  this  area  is  now  serviced  by  an  8  km 
main  from  the  Timmins  plant.  The  Buffalo-Ankerite  water  plant  serves  250 
residents  in  an  isolated  mining  community  southeast  of  Timmins  city  centre. 


TJMMINS  WATER  TREATMENT  PLANT 


TREATMENT  TYPES: 

Physical  and  Chemical  Treatment  including: 

•  Pre-chlorination 

•  Screening 

•  Coagulation 

•  Flocculation,  Sedimentation,  Multi-Media  Filtration  (1972  Train) 

•  Flocculation  &  Sedimentation  (upflow  clarifiers),  Dual-Media  Filtration  (1985 
Train) 

•  Post-chlorination 

•  pH  Control 

•  Corrosion  Control 

Waste  Treatment: 

•  Settling  tank  and  clarifier  sludges  are  discharged  to  the  sanitary  sewer. 

•  Backwash  water  is  discharged  to  the  Mattagami  River. 

Chemicals  Used: 

•  Pre-chlorination  -  Chlorine  Gas 

•  Coagulation  -  Liquid  Alum 

•  Coagulation  Aid  -  Alchem  IU50  Polyelectrolyte 

•  Alkalinity  Control  (1984)      -  Lime 

•  Filter  Aid  -  Alchem  IU50  Polyelectrolyte 

•  Post-chlorination  -  Chlorine  Gas 

•  pH  Control  -  Lime 

•  Corrosion  Control  -  Zinc  Polyphosphate 

Plant  Operation: 

•  The  plant  is  staffed  24  hours  per  day  with  emphasis  on  manual  control  and 
limited  automation. 

•  Chemical  addition  is  paced  to  raw  water  flowrate  and  dosage  control  is 
manual. 


VMMINS  WATER  TREATMENT  PLANT 
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A  combination  of  variable-speed  and  constant-speed  pumps  are  chosen  by 

the  operator  to  meet  demand.  The  variable-speed  pump  output  is  governed 

by  the  water  level  in  either  treatment  train. 

A  common  water  level  exists  for  floe  tanks,  settling  tanks  and  filters.    All 

filters  are  operated  all  the  time  in  a  constant-rate  mode.  The  filtration  rates 

are  adjusted  by  the  operator  to  keep  the  cleanA/ell  70-100%  full. 

Filter  backwashing  is  done  after  24  hours  of  service  or  if  effluent  turbidity 

exceeds  specified  limits.  Backwash  is  initiated  manually  but  is  automatically 

controlled. 

Two  of  the  four  high-lift  pumps  are  selected  by  the  operator  to  maintain  the 

level  in  an  elevated  tank  3  km  away.    One  of  these  pumps  (lag  pump) 

automatically  starts/stops  depending  on  tank  level. 
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Water  Quality: 

Raw  Water 

Treated  Water 

1984-86 

1984-86 

1986  Avg. 

4   General  Chemistry: 

•    Turbidity  (FTU) 

0.26  -  10.2 

0.12  -  8.60 

0.62 

•    Colour  (TCU) 

30  -  100 

0-  17 

4.5 

•    Temperature  (°C) 

0-26 

. 

- 

•    Alkalinity  (mg/L  as  CaCOj) 

21.5-62.4 

17.6  -41.0 

32.5 

•    Hardness  (mg/L  as  CaCOj) 

31.0-54.4 

41.5-74.3 

65.6 

•    pH 

5.20  -  7.40 

5.30  -  7.80 

6.86 

•    Aluminum  (mg/L) 

- 

- 

0.067 

•    Free  Chlorine  Residual  (mg/L) 

0.1  -1.2 

0.2  -  1.1 

0.55 

♦   Bacteria: 

•    Fecal  Coliform  (cts/IOOmL) 

0 

0 

•    Total  Coliform  (cts/IOOmL) 

0-  <5 

0 

•    Standard  Plate  Count  (cts/mL) 

- 

- 

- 

♦  Additional  Selected  Parameters: 

MOEE  Drinking  Water  Objective  Exceedances: 

♦   Parameters  Related  to  Health: 

•    Numerous  exceedances  in  turbidity  (due  to  the  presenc 

e  of  lime  particulate 

1 

♦   Parameters  Related  to  Aesthetic  Quality: 

•    Frequent  exceedances  in  colour 

♦  Other: 

•    Occasional  exceedances  in  aluminum 
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RECOMMENDATIONS: 

Physical  improvements: 

Provide  another  alum  day  tank  to  allow  for  separate  measurement  of  alum  fed  to 

each  of  the  treatment  trains. 

Install  a  sampling  pump  and  line  upstream  of  the  blending  chamber  to  facilitate 

treated  water  turbidity  monitoring  before  lime  addition. 

Install  an  automatic  chlorine  residual  analyzer  for  treated  water. 

High  intensity  spotlights  and/or  a  sludge  level  detector  should  be  supplied  for  the 

upflow  clarifiers. 

Install  separate  metering  pumps  for  dedicated  addition  of  coagulant  aid  and  filter 

aid,  thus  eliminating  the  existing  flow  splitter. 

Provide  a  water  bath  for  the  existing  jar  test  apparatus. 

Install  a  raw  water  sampling  pump  and  line  to  collect  unchlorinated  raw  water  for 

trihalomethane  and  chlorine  demand  analysis. 

Studies: 

•  Study  the  effects  of  raw  water  alkalinity  adjustment  on  the  treatment  processes. 

•  Determine  the  optimum  raw  water  pH  range  for  colour  removal. 

•  Investigate  the  effects  of  several  coagulant  aids  on  the  treatment  process. 

•  Document  the  effects  caused  by  variations  in  frequency  and  intensity  of  up-flow 
clarifier  operation. 

•  The  effect  of  flowrate  variations  and  the  corresponding  upflow  velocities  in  the  up- 
flow clarifiers  versus  changes  in  pulsing  intensities  should  be  investigated. 

•  Investigate  how  the  coagulant  dosage,  or  the  ratio  between  the  primary  coagulant 
and  coagulant  aid,  affects  sludge  blanket  depth  and  density. 

•  Establish  a  relationship  between  filter  influent  quality  and  the  length  of  filter  run  and 
the  quantity  of  water  produced  per  run. 

•  Investigate  a  revised  backwash  procedure  involving  initial  wash  at  low  rate  followed 
by  a  high  rate  wash. 
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Operational  and  Other  Recommendations: 

•  A  regular  jar  testing  program  should  be  implemented. 

•  Evaluate  the  performance  of  all  metering  pumps  at  appropriate  intervals. 

•  Maintain  separate  records  for  the  1972  and  1985  trains. 

•  IVIaintain  separate  records  for  each  filter. 

•  Inspect  filter  media  annually. 

•  Institute  raw  water  chlorine  demand  testing  and  measure  free  chlorine  residual  in 
filter  influent  and  effluent  to  allow  for  improved  prechlorination  control. 

•  Collect  data  on  algae  formation  in  the  plant. 

•  Institute  coliform  sampling  for  unchlorinated  raw  water,  clarifier  effluent  and  filter 
effluent. 

•  Introduce  taste  and  odour  testing  to  allow  for  prechlorination  on  an  "as  needed' 
basis. 

•  Institute  total  chlorine  residual  testing  for  treated  water. 


